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FOR TIRES THAT GO A LONG WAY SAFELY 

(loose a name i/otf can trust in RuUer 1 

You'll be money — and miles— ahead if you remember 
this Important fact: 

Truck oilmen keep occur ate records of tire performance. Hence 
it’s significant that truck owners buy a greater share of Seiberlfttg*s 
tire production than that of any other major tire manufacturer* 

Yei, today, more than ever* it will pay ydu to remember 
iliac ihe name "Seiberling" means a better tire for the 
long run. It is A Name You Can TRUST In Rubber. 

3EIBERLING 
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Guard Your Tires! 



There are not yet enough new tirei for 
at! who wont ond need ihem. Thof* why 
it wtll pay you to guard your 
tire*, moke them last, 
pendent Seiberlirtg Dealer 
whch new llr&S will be available. 



IfT^llID 0 MI¥ BY 
mOEMBOtMi egilNUS r,M 
JIlIPliYIKG THIS. SlfiN: EH QUAlJ! 





. . . Harassed by mighty Ikiul- 

NEVADA P ain ^ the rushing Colorado 
River provides irrigation foe ag- 
riailmr^ power for industry, From 
Nevada’s farms and ranches come 
food for the nation's fighters and 
workers. From its mines come 
gold, silver, copper, magnesium, rangsten and 
other minerals of high industrial value. 

The distribution of these products Calls for 
dependable rail transportation. Union Pacific 
pro t'ides that Iran sfiortation over the Strategl C 
Middle Route, uniting Nevada with the East 
and [he Pacific Coast. 

A great era lies on the peacetime horizon for 

TMl rtOGAtSS/Vf 

UNION PACIFIC 

RAILROAD 
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this progressive western state. Vast quantities 
of ores and minerals are yet to be mined- 
There arc the facilities— and the .space-for 
industrial expansion. 

Opportunity looms large in h'evada. All that 
is required to convert the state's resources 
into prosper! tv for a business or an individual 
is the same driving spirit of enterprise and 
initiative that helped to develop Nevada and 
to hui Id this great nation -yew 1 America, 




SOTEj Write Union Pacific, 0 n/<zbn r Nefi, f 
ip r th/v r™*ii<fn n&nrtint pW*Vr»W<>r fata-' 
mil lita in J X/uJj or alter western slsteL. 
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VICTORY REVEALS A MYSTERY 



More than iwo years ago, an engineer of 
the Laboratories visited U. 5. S. Boise, re- 
turned with a mysterious bni which went 
into the Laboratories’ vault. Now* victory 
open;; the box and dbeloaes a special kind 
of electron tube called a magnetron. It 
was part of a Radar which furnished data 
to aim U, S, S. Boise’s guns during the 
night action off Savo Island on October 
11-12, 1942 k Because of the high frequency 
generated by this magnetron, the Radar 
was not detected by the enemy* and the 
action was a complete surprise. Si \ Japa- 
nese warships were sent tu the bottom in 
one of the early Pacific victories. 



This magnetron is a symbol of the Lab- 
oratories' enormous war program. Half 
of it was devoted to Radar, the other half 
gave birth to radio transmitters and re^ 
reivers* sonar apparatus for the Navy, 
loudspeaker systems for ships and beach- 
heads, fire-control apparatus for anti-air- 
craft arii I lory. Com ing months will unfold 
the story. 

Bell Telephone Laboratories* war work 
began before the war; until now* it claimed 
practically all our attention. With victory, 
we Will go hack to our regular job— help- 
ing to bring you the worlds finest tele- 
phone service. 



BELL TELEPHONE LABORATORIES 



2A 



POPULAR MECHANICS 



Popular Mechanics Magazine 

HJEtltLfjed. in TJ. B. PiCedt OJU'ic and Caji*dA 



H. H. WINDSOR, Founder H. H. WINDSOR, Jr,, Editor and Publisher 



Next Month 

N O ONE ia going to put all the 
railroad bridges irf America 
end to end. But if it were done by 
some Paul Bunyan> you could ride 
all the way tram Newfoundland to 
beyond San Diego on railroad 
bridges. There is one for every 
mile of track. One old-timer de- 
scribed in a November feature is 
112 years old and still going strong. 

A EE you dumping a shovelful of 
coal in the a she an every time 
you fill your stoker? Of course 
you aren't, but maybe the stoker 
Is Wasting an equivalent amount 
of fuel because of inefficient oper- 
ation, A story next month explains 
how to adjust and operate a stoker 
to get the most heat. 

II /f ECHANICAL slaves consist- 
*■ ing of robots driven by elec- 
trical motors and hydraulic pres- 
sure will fly the giant postwar 
airliners. How the human pilot 
and his crew of robots will fly you 
to the end of the -world with maxi- 
mum safety is told in November. 



Yf AKXNG scrap sheet metal into 
costume jewelry is an easy 
way of solving a gift problem, and 
may be turned into a profitable 
hobby. An article in the Novem- 
ber Craftsman section tells how 
to fashion brooches, bracelets and 
other items. 



\XfHEN an ancient art, such as 
* * making fine china, teams up 
with modern U. S. industrial gen- 
ius some tiling’s bound to happen. 
Tt has. The result is American 
leadership in ceramics. An article 
next month tells how we got “Our 
Turn at the Potter’s Wheel,” 
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‘pLECTEONLCALLY controlled 
timing takes guesswork out of 
photoprintmg and enlarging. An 
article in the Radio and Electron- 
ics section next month tells how to 



build and cfllibrate an. inexpensive 
electronic photoprint timer. 
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Outwitting 
the weather 



science copes with Old Man 
Weather is illustrated, by these ideas 
and devices from General Electric 
lahoratoiies. 

How high are the clouds? A defame ter mea- 
sures this fof airmen. How wet ia the weather? 
A fungus farm in, a G-E laboratory helps 
design military equipment to resist fungus in 
the world’s wettest areas. 

On this page are a few more examples uf 
the way General Electric research and engin- 
eering ore being devoted to this phase of 
human comfort and health. General Elec- trie 
Company * Schenectady* Jtf, Y, 




Cloudy but bright* When elands darken the ekv, 
lights come on in this schoolroom. No one has to 
remember; a General Electric automatic light con- 
trol with an "electric eye" keep* constant watch 
on daylight, safeguards young eyes by turning On 
the ligh La whenever they are needed* 




Cucumber mofllci Vinos in olcctrUally heated soli 
{right) grew twice as tall, and bone one month 
earlier r The heating cable, developed by G-E erigb 
nreni, in burled in the mil and thermostatically 
tiijn hmlluil. Mom than 15*000 commercial growers 
uao G-E BoibbeaUng cable. 




%- 



Waarh OF deraclLve goes aloft in the flnuill box BtiSpeaded 
Horn tbe balloon. Some 13 miles up the balloon bursts, 
and the box ia parachuted back to earth. On the way tip, 
this electronic dvvlco, called the G-E Stml..oiu*tar, givta 
a nrnning comnujntary on the weathcr™t(nnperature* 
hixmiJJ Ly, air preua-uzu — and utncbi ibis info r mu t ion buck 
to earth by radio oigruils. The Informniion gathered by thu 
G-E Stratometei; dan be used to help predict the weather. 

* 



JTonr thicG'E radio programs: Tftr G*E All-girl Oro/itatra y Sunday 
10 p. **, £WT, J WBU-Th* IVOnW Tvdwy n*ni, Monday IhrPttsh 
Friday e;+5 p. JtWT, C&s-Th* Q-B Horn B<wty r Jtotrfay 
through Friday 4XK3 p, rtt. SWT, CBS. 

fOPL VICTORY— BUT JtHD HOLD WAR BOND'S 



GENERAL 




ELECTRIC 
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The Amazing Outdoor "Pocket" Stove of Tomorrow! 




All during the war, this 
famous Coleman Military 
Burner was used by our 
fighters on batdefronts all 
over the world — for cook- 
ing food* heating dtinksj 
purifying water and even 
keeping warm. 

, it will he the Coleman 
tr Pocket " Stove you’ll want along 
on every outdoor trip — the grand- 
est little sport stove you ever touched 
a march to! BURNS ANY KIND OF 
GASOLINE— White or Leaded! Ready 
in minutes for quick-cooking action* 



Soon, 



Compact, amazingly efficient! Easy to 
carry as a quart size can of food. Only 
8H inches high; 4H inches in diameter. 
Telescoping case makes two handy cook- 
ing uiensits. Ids the perfect pal for your 
hunting, fishing and camping trips “for 
vacations, picnics, backyard snacks. Thou- 
sands of uses around the home and in 
the workshop. Quality built for long* 
trouble-free service. Watch tnr the Cole- 
nan "Pocket 1 " Stove. Youll want one] 

Now Pictorial Felder showing some of the many 
usta for rhla Utctc "Wonder Stove 1 ' now In prepi- 
aratLon. Copy will he m.u.s]ed ro those requesting 
w imm as it It waitable, Write for your copy. 




THE COLEMAN COMPANY, INC.. 26+.PM, Wichita, Ha 

Philadelphia £ * Las Angels* 54 * Hurwlulu, T, H. * T-orwta. Ca nada 



NEW ("pieman 

Pocket* STOVE 
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... ARE YOU ASKING • • • 

"How Can I Make Sure of 
My Postwar Success?” 




T HAT'S a vital question for you to 
answer soon. 



For postwar adjustment will change 
many things* Jobs .that are good now 
may be very different then. War em- 
phasis is on production in the plant — 
peace may &hift it to the office* store, 
management and sales. Overalls and 
slacks may, for many, give way to white 
collars and dresses. 



Now is the time to plan and pre- 
pare — to get ready for the new 
opportunities. By training now in 
spare time, you can get in on the 
ground floor when peace comes. 



LaSalle home study training- 
complete* authoritative, moderate 
in cost — will quickly prepare you 
for your chosen field, ready for the 
preferred positions* In our 3G 
years* over a million arable 
tious men and women have 
found it interesting and help- 
ful in securing promotions or 
better jobs. 



Send the coupon at right for 
full, free information. Or if 
you are not sure which is the 
best field for you, write us for 
our frank counsel — without 
obligation. 



dip 
and 
mail 
this 
coupon 
today! 
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as Mileage piles up . . . 




your car needs ... 
PYROIL more than ever! 



Maybe you are wondering how marty miles, the: 
old litis has Ml From now on the mites you 
drive are plenty 1011014 Gere your car every possi- 
ble help to carry you through. Add PYROIL 
— and he sure that lubrication in efficient — that 
you have a protective coal of oil on cylinder watli 
—that wear, rust and Corrosion are not encour. 



opted through simple nuuMi, 
Attendant lo add PYROIL— a 
pin! in your cmii^oase and 3 
ounces in your gas tank every 
250 mile*. Jual gay — w add 
PYROIL” — and add life to 
your can. 

Manufactured and Guaranteed 
hy Pyroil Company, W, V, 
Kidder, Founder, SlO Pyroil 
Dldg,, LaGrosst, Wig, 

PYROIL COMPANY 

Sia PVTiil tvlHlrtt, Li^rs.u. Wlrtuoilr 



Ask your atation 
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Thebe’ S rhytnc and. there's reason in that 
statement of I. C. S. advantages to you* 

The courses of these famous schools 
are especially designed for study in your 
spate time. At work you prove and apply 
what you learn. 

This system is hacked up fay 54 years of 
X* C. S. experience in training men in vir* 
tually every industrial and business held. 
It Works so well that analysis shows about 



99% of today’s 100,040 active I. C. Sa 
students are holding down jobs, 

Many of the men and women now fill- 
ing top positions in commerce and in- 
dustry obtained their business or tech- 
nical training from L C» S. in just that 
way. What they achieved in ihtir spare 
time, you can do in yOurS , 

Start «()»’ — as they did — fay marking 
and mailing this coupon: 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



Without cost or -abirpHt^n., 
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□ Flight blaaisrKT 

□ F-Dundxr Work 

B S[na.l TrtaLlii*ut af MataA 
Inrl-aalrial Gnpnninnf 
□ l.i'l -i rid Mmilhney 

n :-:!Tlir.ni-i: Trillins 

LI hlwhgnluri £nrin**r|n« 
d J3 uM-Lil.1l. Hurt 

B Piliam making 

i.np; KhiBimnyi 
d SlicnL-Mnul LibaHLr* 

□ Sl»,t-ll*rti Wutkar 



Cl SLchiil FlMl.tU 
Q iHlrun Engirr 
Tiitlli CtitJhiH 

□ CoiLijii M KTiyr^Ttrainv 

□ :j > l L i VTului 



Trbcich I lave marked Utz 

D TfPtM" HilMtuaini 
Q WcutUIi AEailUMturlllX 
Eualnan »jjd 
jPL^adanriilb CbMrua 

□ Atruusliim □ AJVfttlMjU*- 

□ A TiLhniflETft O SkmlcLaajiiii 

□ lha4Irf*5 ^EiTT-MLHimlmnca 
L Ii-jiz.Tju JEmiaafi--ant 

□ £>rt,li*d Ilifeii AnMMfil&C 

r (*.;l|.-fi z IWurtioty 

n Out Ai-:o-T.tlne 
D FHlarmS Tai 

□ First Y#g- 




(.'.jnijilinn r#iiicntw smd cm™ Id- XntfmsUftnst Ccr'ir-mif.ft -Hf.lo-sri Cunajlan r Lti.. JJ.wfrHl. OwtlA, 
flrJduh ppj .jpawn t» I. (7. X-. fi JrJnUKMr. Sflnjnn. W. 0. t. gmtfanj. 

M£»UNT TO 0I5CH AROtP VCTtPlAHS — SPECIAL TUITION RATES FOR IVEMSERS OF T«C 
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AU DELS REFRIGERATION & _ _ rctfSgf 

AIR CONDITIONING GUIDE $4 .= EfS 

Iftir iL?m tiricrc Lr Carer — 1 U-s-iJ 1'ini. fallr ILlui. L'GTcrLnv '= Fl S 



■biffin BrlJ>?Sjllll r SIrrTtrilifr, flpfcrJUllOfL ft rc®llf tf Ij'.UwhflLl, I™*- 
ii.c=Lljl at Ir'rjsLrLiL TEiil^nllnn ft ilr «-iJL 1 IrmLnp. A f-:l J 

iULMD rf mtnUlL I*J»miW IVM fW OflgLnwrl. Wrslvt uiCa, uinci, 

AUDELS CARPENTERS A BUILDERS 
GUIDES— 4 Vo Is 

A prartlint iltraLritcd trada ueIeIibI «j ccdcrn. eumjlruri larv (of 

n-wmr-<. jin- r>, h-i i -!i . . a rl:.ii: ii-x :i:-l :i.l "«.dv MlATJ. -1 

TaLt r IE DO na.ieir 3-TdP LIL-jstrEiLlnni r ELiitbLe nmn; Bscbt t-ilff. 

Haiti fnlnme Hid Hiox-ffEnlr tl.SD 4 tul. 

AUDELS AUTOMOBILE GUIDE . ,.$4 

A oratLlfifuuicEi rw* j<d.rtov* Iwif r« iun nwlianlt^ eietIm 
E« n, uI'iLjj'TJ & v«un. At? I tits ItMTjf. tunslruuLcr. ft - 

I - r.t -I iii:-!iir n -., Harks liUiul A ulku ijpfl DLll-lL ea- 

|Iki. I&1U plica, fulir iLluiicatrd. £3 (hauler*. IndniA A 

*rtin!anJ Ih.uH Mr WfcJnwkt " 



. Nik# iul j flti« catrcEoa. 



AUDELS DIESEL ENGINE MAN UAL, $2 

A pruLtahU wrote* wish flUwiwnt And in#»ffrt an thy 



bttfc Jl Of mrHi 

AUDELS WIRING DIAGRAMS,, $T 

SIM Figai. ilhutraLiA UIvei pr-ntic-it EkLj nn “Ir ln*r of ala:-- 

Cr -e-l s.|i;ia.rs.l . *. 1’. slmirp •-■ :,rlv l air Cn ir.i :q..; aialUS fer praC- 
LLei I It ill Held* nr tlKlTlnU?. P'-vh aiimm li aninplaLt £ iaLT- 
eXpLjutnrj 1 . lilthlf Endnnod Fydiit CucroaluA, 

AU «SOTP. &S ™*' F1TTE S! 

A FnnLlaiL iLAdn Assistant A Ready fLcEcnncn. lA^lulns Ln plain' 
IjiiUHJU-i * !'>' rl-'-r itlnKrj.. is.- i. la.; i : • . irliai L:- , liumIiS, ;-i 
iura nrlnpIplH cr mndarn plirnblnp practise Jryludlrn bdar|n4 
rip: vlliiej and a iff Linn.iLiivii j vpii— lain Fipn — ati: 
Iijifrims. I'Dakvt 1 L 1 *. Koch VdL 6oM tiew-ufflr 1-1. id ■ \nL 

AUDELS SHEETMETAL WORKERS „ 
_ HANDY BOOK v .SI 

PTicLIfil inside l^rocnLulop. FuruEuiunttli ad Sheri la-rtbt WnrN. 
a ltd tikai- Illuairuaii. 1L bdlui Cliutiy wrLLlen. KjjtiiLls] A 
impt-rlint ficlai, Munn. ps-snLer-s in ffiptrjftJLif IS-iucUttft Etaf+lndct. 




AUDELS SHEETMETAL 
PATTERN L AYOUTS. , 



. .M 



i 3—111-1 l’l-pai — Sap Lj.vraL; — lB*9 IJLceLtiI Inni. 1H1 Err 

Fnrii. Fully bmlui.nl fir tiiiOy it-feFc-aat Ln tniuarLn? jnain layaut 

FriAlyin Ovrrrt nil phF.rti ad Final ni*Ml wurn luiLudLiik Fildacn 
cuLLIsf. FiLlacc lioTLldjuiieait A i=hop l.'raiaJuio. 

AUDELS ANSWERS ON 

BLUE PRINT READING*,,. ..$2 

Fot Wiling i BuiLMltj. Curan aLL ljiiip. h? I.Luu print uaJlng 

ludDaiac Jhip A atrpliDek. 3-14 piih> EuLly Hlustr-iCffd. 

AUDELS NEW MACHINIST & , 

TOOLMAKERS HANDY BOOR S4 

CpTMI POdWB BLix-liLnt ihnj» pi ttcL-iD In «1E 111 Pnrrfhti. n p:a£- 
tlcfeL bwhi Ln 1. Jiair tiw m«»r W n^Tr TJI» luor to ir4 un \ 
fipanLl lltTlOa. IfrtPT tnd mLULilE QliatlLDH, FllLTkEt-, JrLU pEtllLd 
and all olliar inath-IW Wla. into P*af>. iLiltV l.]li**in**J. 5 X 
a 1. Inilnad. E Krtlnni. 1 — Jiln'iarn blathinn Bhce i'cactln. 3— ■ 

U-lua frlnl Bfbilina Jt Unn li Ucair. A^ilflilaLLnoi t iriLnr- 
jnatlei (or !Mjitilr.lFl5. i — Shop rTirtlc*. C— irw Vi II M lips 
i;lliin Itnla. SD iliuiiir-.ri. El.j' Lo iHd and UDdiLi^aiuL 4 (UuD 
tutlpL-Lon 4lill Biunffri }PUr PJ IJ r- 1 1 n 1 1 3 . 

AUDELS MATHEMATICS % t 
CALCULATIONS FOR MECHANICS $2 

fci,rln.iniLli-j foe tump iLUil/ «■ tfffrtffnaff, TOd put*. Did IILuj. 

] h :acditil iLiAbamkUai fraaa baEdnnJnn. Hove tn 

Eaift aurrtCl jpaalidilp tin urUiK * cemptan llL & ImlaMd. 

A 'p^\C T tcAL? EL E^TPn C?TY ,4 

Far itiiL'.i'jhurn'a cnplnHiE. alactilclanF ft- ilL alartriiul win-l-crs. 

H-10 Full. Sfifld lllui. CprniM Linpariirn nlivLrLopiL lnfnnni«mi 
lib TiimJy rmrn — LnrluMink Mirlna Wlrlnk. IlkdLn PrinaJplrt, 

Walddrif, A Kay tp*pa'ii;Lltiliuidi>rii»iidlnc«r dMfltJtili', 

AUDELS RADIOMANS GUIDE.*.. . .$4 

A Iff Ed IEm pnrllr-il u^iFraijn.-lirb£ rf r.iiiiii Lnalndlui Fmuancy 
■jLl.I'Jui lull. Td.jL |j iun, c-1 ■: . r A;r:r3 J r ft. i'licina lLt.ll.i-. Fur tidla 
auilaraeip, larrlnami’n. imiEi iiri. TT3 pificn. 4Dd llliafLru-Innf ft 
]'i'.pcri.r j. Fhblni. Kaalarr Huia-iinru & Adfwcef, ItiERiaim Index. 

>uliwi[|#, flub. cdiwU*. 

ii-H.l. Vann phoLn-iLertrlv ttlb ft UxSr ipfiliracLani. AruhlLiliirj, 

Llliirr.lni-ilnn, frabumaLai, TdUapq* pLinLiiallj LuL'.jj CKhm p Ian* 

-piling- dliEEami-. ate. 

AUDELS WELDERS GUIDE .Si 

ft wPcM*. bnicXlEal lail. dp aorritLian ft nn-lmaninH □( ill mMLni 
miahEriH iai uLI rnttiwilui, 0»ar 4M iMSffi, lUUrtriJtffd. Cneiari ill 
toMhffdf uT alKlrid and mavLann wpLULde iiitludinjf aJcpli.ii: uacla. 

flUDEL, Publishers, 43 W.235M ■ Yi 10 IfanpEoyorf by. 



AN AUDEL GUIDE IS A GOOD FRIEND! 

Uiti til S bis ills tb rid cx^ri'encQ of cdhrri id thieit G-iridti df Ekd 
Tratf*l. Save time nbnd monaiy with right melhodl, jh*f[ eull, 
Cfibarf pacing idea?. CHECK MOW1 Tou wn Innlf over any Audal 
Cuidd in ypur hsme. Slarr lh« Eaiy Pftymddti if ia)i»ri^d. 

pn...CIIT HERE...... 

MAIL ORDER 

THEO* AUD EL & €0^49 W, 23 New York 1D*N.Y, 

I'icLiiiPj jimiJ m* fur ? playu H free vxiLminntinn thn boolcii 

rMiixJ-LL-d {X) be-law. I i-i> mail in T day;; m L-nrh 

li-juk cr aet ordered, and Co furl'ber mail $1 n month on each 
bout or aet ordered, unt-il I have paid [lurehase price. 

If I am notaatLsfled with. Guidea I witli return them. 



CAddSati SHEET METAL PATTERN IA VO&._ . _ . _ 

("Audeli AIRCRAFT WORKER . ... * , * . JU 

rAudafe IWATffCMATJCS. and CALCULATIONS . * . Z* 

I. Audels MACHINISTS Bk TOOLMAKERS Handy . I, 
CAudrfe MECHANICAL Pi«ti«nw ...... r 4* 

AMTCnHMILEaLHDE * . 4. 

UAudrif DIESEL ENGINE MANUAL ,*.... 2. 
CAtxdeli MARINE EHO IN EEH5 Handy Buh .... 4. 
PAaMl SHITTITTERt Handy Raw* L 

| ;Liur:tlis MECHANICAL DRAWING COURSE . . . t 

l_ Rogers DRAWING and DESIGN * . „ ... r 2. 

□AudHt MILLWRIGHTS and MerfianiuGHidA , , ,4. 

TAudH* CARPENTERS and fluildctf Ouida* (4 rel>.E . 6. 
I Audel-c PLUMBERS and Sitamliltera CmdcE -ft ralp.l . ft 
CAudrlx MASONS- arid Builder* Guid#* (4 vali. ). . . t 

rMiitw PAINTER and OtCDRATOA .1. 

□Auden DARDEN EH 5 & GROWERS GUIDES ift vort.'i . ft 
CAudeh ENGINEERS and MentuailOfl Guidvs 

' ' * ,11 

LAurfcl; Antwerp pm Practical ENGINEERING . 

OHawkJ n-c Aids to ENGINEERS EXAMINATION . 
flmrtH.ls ELECTRICIANS EXAMINATIONS , . 

Audcls W1HINC DIACJHAMK 



□Hnwblna ELECTRI CA1. Guid« at 4L each . . 

□AudeH ELECTRONIC DEVICES ..... 

□Audelf ELECTRIC Dfptlenary ...... 

nAudalA RADIO MANS GUIBT _ . 

LAudtlh NEW ELECTRIC L I BRA FT V at 41- Ml a Voluira 
Vais. r v II* III* |V, V, Vt, Vtl, VIII, IX, X, XI, XII. 
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AddrbH., 
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I'Lcft'l Rmfio S r v I -r i n da 

pny5 -many nuod cnotiL-y 
hr full (.i ini' Yrorlc, Many 

CtJliTO JO, fill * 

EKTRA fl-sinc Ha- 
dit'H in h|:i*!T 4 fi'i'rt':- 
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BE A SUCCESS IN RADIO 
I Will Train You at Home 



*ItH 1-nUttHtO « «®w 



Here's a prerrtifff! hay In lcurii Railio at liornr 

in Spurr. lime— (n tniln fur a good Ruilin jut, 
nr |u *lnrt your nun spare time or full dmi: 
Radio Service 

Yod get Radio EXPERIENCE building real 
Radio Circuits with kits of standard part* l 
send- You get solid KNOW LEDGE of Radio, 
Television, Electronic fundamentals from nijr 
tasy-to-grus-p ksaons, You follow the seme 
“SD-oO" method that heli>ed hundreds of be- 
ginners make $5, ?i'0 EXTRA a week i a snare 
time while learning ♦ , „ and prepared them 
for fall time Radio jobs at good pay- 

Future for Trained lYlen Is Bright in Radio, 
Television, Electronics 

The Radio Repair business is booming NOW- 
Therc is good money fixing Radios in your 
spare time or own full time biiiincM, And 
trained Radio Teebn ic ians also find Wide-open 
opportunities in Police, Aviation and Marine 
Radio, in Broadcasting, Radio Manufacturing, 
Public Address work, etc. Think of the boom 
1 coming now that new Radios can he made I 
l And think of even greater opportunities when 
\ Television and Electronics arc available to 
1 the public ! Get into Radio NOW, 



fwo ot/r 

ABOUT THIS 



TESTED WAY 
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POPULAR MECHANICS 





Ysd build thq MEASURING 1 MSTHU- 

MEHT yo*i niL-jf tofly ill tbo Gimrdcniua 
il ff>r jnjnetlc«J R+idjij wurk on n.flidh.bot 1 - 
horj-J Radios to jjfek up. EXTft spirit 
time miiJLtyJ 



T Ysu build this 

"SUPERHETERODYNE 

CIRCUIT 

that brings 
9 HQ iri local am; 

<$s3r distant sU- 
X tloila. You 
X\ get praeti- 
A x \ - (T ^ ■fixperi- 
R ^ encfi in u t * 

• . J/ ting: this uni 
t h r o n g h 
fascinating 



Radio 



Many Beginners Soon Make $5. SlD 
a Week EXTRA In Spare Time 

The -day you cni^n I start sending EXTRA 
MONEY JOE SHEETS to Lelp you nmhc 
EXTRA money fixing Radios in spare time 
While learning, You LEARN Radio principles 
from my easy-to-grasp LeagcisB— PRACTICE 
what you loam by haildlng real Radio Circuits 
with the six ltEts of Radio parts I send -USE 
yoilT knowledge to rnckfl EXTRA money while 
getting ready for a good full time Radio job. 



Sample Lesson 
64 Page Book 
BOTH FREE 

SrSfcS* 



My Radio Course Include; 

TELEVISION * ELECTRONICS 
FREQUENCY MODULATION 



Find Out Wfiat N, R. I. Can Do tar YOU 

MAIL COUPON for FREE 64-pago book. It's 
packed u-ith facts about opportunities for yuu. 
Road the details about my CoUYm Road tet- 
ters from men I trained, telling what they are 
doing, earning. Just MAIL COUPON in an 
envelope or paste it on a penny postal. — 
J, E. SMITH, Pres idem, Dcpl. 5 Kp, Nalientif 
Rodio Institute, Pfo-neer Home Study Radio 



TO GOOD PAY 
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FREE RECORD 
OF INVENTION 

This FREE Record 
of InWltbl" ^rm 
enables you lo Con- 
veniently make t 
sfceiah or your in- 
ueniie-n n=-i-:l have Lt 
wfinned In □ nun. 
her <if vilua to you. 

should the dcc&herv fat 
evidence Arise. 

LATEST FACTS ON INVENTIONS 

I* yc-UT invttttloh Somethin!! ibi the home, (tie fatto, the factory, 

she ilM(> WiHIlif you JiTsf 10 know whether anything like Lt has 
ever been invented, and if not. how in- protect your inver.tlan? Our 
ht-w 48 -^kiu.c bcok "Anient Guide for the Inventor’ 1 wilL h5io’-v JfOTi 
haw to jvriiceed with jwir IbvenikiQ. You'll eet * f*CKl idea u£ 
■whether you "have Mnieihinj'' nr no:. WfiLil<l you Take to know 
huw you may judge the marketability of yeur invention? This 
booh gives you several important tests prepared by authorities. 
Ruad ti( the e^ per to neck or Bell. Edison, Westiniltoaaa, and other 
nUHiartiilnj, swecerjdul litvenwM w(to pnt*ttt«<l find thtnfyy L»«i- 
tccted Their inventions. This book uei -only tells yon how to obtain 
a patent, it aJ» expLaLns the steps shat must be taker, afterward 
to niomole the iUtfMti ol your invention, MAIL THE GOUPOSf 
TO 11. ■it ID Clir. lice A , (.)' I : i nr. ft H-:vry H . J„ . FtcfciS- 
tcr<4 Patent Attorneys, Sl-K, Adams P,uLldinr, 'tfi! asliliigton a. D. C, 
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POPULAR MECHANICS 






COPY 



NOW Is the Time to 



PATENT and SELL Your Invention 

hJi>w. more (ban ever before, 15 (he right tune to parent your inviiiiioft. Why? 
Enauw pnahufatiurers cveny-whEre presently engaged in war produtiipn *r« lo*T?ar»C 
ahead to the Tutor* bp Tniyutg Of> fiJLfuc Ciglns now, *0 tfvty will hive- new ar.d 
attractive iterru to make’ and sell \or civilian consumption as men at the wa? is 
rnrrr Thl* is wfiil happened during ant| ake( the laix w*r Hri,**, ifii ifiaft thLnj; 
for you to do is to look ahead to the TlftUfe too Protect pour invention and>ydutv 
sell by applying for a patent now 



Patent Guide Shows What To Do 



Our '’Patent Guide For the Invemur'" answers many important qu(KthjE|P {QRHfn^ 
nnt Paitnr* that iitveniMe t cm m antly tsi it ten* what fact*, detail!, d«wEnfa. 
itKthH. etc. aie necessary to apply for a Patent . how 10 protect your invention 
through dated and witnessed disclosure: how to do thij AT ONCE to safeguard 
your rights: bow Patent Office KncCrds c!n hi chvchid to -determine whither tHt 
invention is pTobabLy patentable before fiting Tees need he paid.; discusses roots 
involved and a practical way these can. be paid as the application progresses. It 
tell* h*F act** tn,«eme*i secured ^ngncJai hacking: bow many elnsplt inventions 
have proved laTje commercial successes, how Patents covering Improvements also 
(ah be 'profit ably uulLit-H and marketed, ((Sis counties^ other fa{ts of interest, 



OKotL 
Coupon L 



Why You Need Expert Assistance ^ 

Th.e Patent Laws were enacted (or yoor benefit — to give you protection Eor the 
Features, of your Invcnttcn which are Patent able B-jf the*C features muni he 
llg*i:y and cOn daily sit fortlt in ifil form Of “claims This phase oE tht pro- 

cedure is so complex that the Patent Office advises tfie Inventor to engine a codit 
patent P*gl*i*f*it Patent Attorney. Wt ntiShMfo a largo start— carefully (rained: 
rtfcia(*T*<J paten! attorneys — expert draftsmen — experienced se-srelietb — la sftrub you. 

We hove been serving Inventor* for more (ban ZIP years. 

Take First Step Now 

With the Patent Guide you will receiv* also Krc-r 
a “Record of Invention* 1 low which -will enable 
you at once to Wiablish tht date bi your Lnven- 
iloh. hdor* you file y3ur Patent application, This 
sit|l chit* you nothing yet may he vital 1* ypui 
Success. Remember— in Patent Matter*. ACTION 
is IMPORTANT. Ilc’ay can br costly. Uo.iL ihe 
coupon In ah art-rclojw, or paste Ex on a rsenny 
JfoHcifd NOW, 



1 



£ Today 



] 



CLARENCE A.O'BRIEN 
& HARVEY B. JACOBSON 



Cyi/ori/iif of 

^Ifour Trusf 



CLARENCE A. O BRIEN S. HARVEY &, JACOBSON 
HeihKrid Pal nil hllwiin ItfKi lie liiltei at*E*s PiKiIWh 
51 -*! Adam* building, Washington A r P. C. 

P tense send me y,mv JB-Puki ‘T*krt Guide for the 
inventor"' and. your specially prctinrcil "Record of 
Invontfon rf fotrfl FREE, Tfiie request does not 
obligate me. 



Addnsas... 

Cffy__.„. 



^___ # , k |Pl(iH writ* or print pTttAly, f _ ^ — J 
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Come Along hr a 

flying 

LESSON.' 



New Booklet Shows Volt 
H ow Easy It Is To Fly 

This, exciting new booklet, JL IIW to Fly 
n. Piper Cub," fakes you Oil n ? y jiifii] 
ll vin^hissmi. SlUTWfi you kmv elisj y 1 1 is I a 
taka off, cltmb, turn. glide ujiiI Lutd k] ll 
Piper Cub. Written and directed hy a 
ctrtiflcd flight instructor. Includes riuiiiy 
oiher features and full-color pictures of 
Piper Cubs. Fur your copy send lOe Set 
stamps or coin for piit u^u- he nd lm g , 
Piper Aircraft Corporation, Depart men L 
PM Ut5 n l^ock Haven, Pennsylvania. 




* SAVE WASTE PA PEG * 




4 Maw bn-mro arid tfth« BtrurtOfTfl to be Wit fiFt** 

pnnee rcturna vrLIl provide a t hmu'Ti-.Iijiu;. number id v-rdl- 
pjjid job*. Hon trained In jYTchitMLuie. Diaftinjr, Can- 
(nclirir, CDTitcntTy and rotated Iniildi ng IruiLcs will «tna 
In BIG on I heir tfiurwlcdigc anil nkilL, YOU cun train in 
tijuirw (irau at EiOM&t fit IfitV Cfifilj ler a liiB-jjfijf Jot* in 
tilt* rlilt Ikld. MurRai Bdtw <s,b JihIu jkho bj *n*e*w, 
Just si it haa helped ctbnra tturLuig Lta 4S year*. Check, 
fit! in and mail c-uujiun NOW far FREE InfunnutiDn. 

amfrecjin Vrw.il *vi,nWihis,.chim*o*T.ni I 

Send mn FItRE I nJurmn I Inn -Twut yprar JQiadjil Sr-nialEiF li!«n 
..i iiif tubj^cLi t Imct-t-fi below. 



ThoiiPS.ar.ds «F 
Trained M&n 
Will Be Needed 



SPANISH 

THIS EASY WAY M Sl% LY 



IF ll /TEARN R jinTii 5 Jl Tor letter JamErieflit 
'> *-> or fiotlai jiosltLnn. Read fcireisrn 
. 1 boobs - - raJly enjc^ trurtl. COR- 
TINA Method '7nmew* /«r «-L-<ir 00 

l jtopj-i’' EeSC lifts JMt U> Mjmak likm a 

J nn. him. Learn quickly. fcasily at home 
■'hF 1‘iatr-nl DfC 1 to CirrlcniijjJ'ni.™ Hr- 

err J j. Tbniiiandft bav«, rvby not you T 

You take J1 h> tltlt Udder our Elve Ea* 1 Al>pr4*ft) OffSt. 
FBKNCH, CKJ? M AN, ITALIAN Jllso tflUffllt by I ltd. mnnairin 
irtHifcad. Write today tor fret; boot — "'The CoitLoa Short- 

Cue.'" st*n> htnsu*a» iatewEtfid Jie 

CORTINA AC AtomY -Established in 1882 

G«pt. 6110 lm Weal Jfllii Su York ltk, >. Y. 

STATE COLLEGE 

B, S. Degree in 37 hf onlha 

J Urine" laral ror Ceclinltat SU-pclt eountt In 
CIvM. ElMttical, Mtctainfe!. (llmuikxl, haJlu, 
Ae.Tnii:iiii-fcral tiiKtnevrinu : 1‘Ei.nlnvBi AUmLnLl- 
tmLLnn. Awniniiiix. iml Botretum ti:l«nra. 
_jn eeniplria irark here, la alarhiit innirlitt. tin*. 
Alio ItEFJl l>.| [Kit COt-UMto. UC-AVtib CtoTiH 

ClIlllUJ-.TltlLi 



IGA 



POPULAR MECHANICS 





1 1! Minutes a Day ! 

Give me k just this 



and YU prove I can 

ANEW MAN! 



I 'M "trading-in' 1 old bodies for 
new! Ihn taking men who know 
: that the condition of their arms, 
shouldera, cheats and legs — their 
strength* "wind/- 1 and endurance — 
is not And I’m making NEW 

MEN of therm I'm giving thum the 
kind of powerful, healthy HE-MAN 
build that spells SUCCESS in life 
and business. 

Only 15 Minutes a Day f 

Are you ALL MAW — IfiWgli.tBLiiMiled, on 
your lues <jv*ry minute, with all tlie up-and- 
at'" MU that cam lick your woiplit in wildc*ta T 
Or Jo- tfOtl fjrffld (he h-afp I ran trivn ifosc — 
the help U-uL has already worked such fou- 
drH for Other fcDuwu, everywhere I 
Ah tee world Y.novB I w» ONCE a 
Elttonr, acrtswpy St-Jt weakElitK, And WOW 
Et knows that I am the holdup *f the- title, 
■'Tins World'* Moat Perfectly Developed 
, Man.' 1 How did I da itT IIdw da [ work 
' miracles with the bodies cf other men in 
■ Oriy IS mlnutco a day T The answer Ls, ' 'J>v- 
jramip rDim'iire,’ 1 the amaiinc method I dis- 
covered and: Which chanced, hie from a $T- 
pavad vreakitngf into th K «h*tiiriou you w 
here! 

In Just IS minutes * day. rlyht In the 
privosy of JWUr 5»h tiiHftr, I'm ready la 
preve Ikut ''JJtfwemia gVtufrtt" Bttn Jay a 
new catlU *t solid miucle over evnry inch al 
rdtir Stwirly, Lai. mr. put rnn, amoehinj? power 
into y&nr firm* and shouH™ — give yum nr 
artnor-tiltti'ld df al*maeh muncln— atronelh^h 
your Ii.'mIh into real enlu iopa of nurging stam- 
ina, If lack of ejswciHe or wren k living hue 
weakened you l'wOuJ*. J'll p-ct after th*t eem- 
diiion, i-ritfp and shew you tow It feels to 
LIVE | 



Fnl-P TMi Famous Seok that Telii You HOW to Gat 
I rttC. f, Bo d r that Men feripert and Women Admire 

My honk, "Bmhetfng Hwlth ntt4 StrfflptV* i-tlte you inttlr 
what “B^naini i'O 3VriaiiM. N Oan (to. And EL r S packed with pirUirvH 
that SHOW you what Et does, RESULTS it has produced for other 
men, EEaiJLTS I want to pro™ It ran sat for YOU 3 If you 



Charles Atlas— A me rich 'j 
CrrOfv>i Jl floJWcf of Mee fl 

Aittpttff ah the phydreaf in- 



btructara and ‘ H cM«dffr0*« , a at 
men" ONi.Y ONE NAME 



ittcii” ONLY ONE NAME 
STANDS OVT. That i* 

CVariea Alloa l 

In every pail iff the ooaninf 
Chvrte - a Alias is recoirniiid flJ 
J, iimcFLCo'fl G>i-a!rrr Eaddttr oj 
iffn." nQtuzpnd* upon (hocc- 
Hiihrf# fearc put (hnr jrhyHtul 
Fii5wditprMeH.[ (nl* *i* capaMe 
fca-Hdjf 

Now mare than ever, emjMpy’ 
era are "on rftc lookout" far 
lucirreBB, red "l loaded MERMEN 
ichO con- tW depended on, EO rffl 
a hitter job- That ia way so 
nmny imu of every ap# and 
eo^Eian lire todav astinp 
C*mrEe» Aftso ta prepare 
fhc-in jhluflicatriF /or 



MAIL THIS COUPON NOW! 



i CHARLES ATLAS, D*pt. am 

■ 115 £?it Wad tt., Ham doth IB, H. t. 

i | want U'* woof thn* year Byitcm «f ^ T1 ^ 1 „ 

I TiMUhOrt- wllthein^keaNiwM*urfria--«l^ 

Z mo a healthy, hurty bod# and W* 

I vcLop-nuat. Send me your free Look, 

■ Hi’ illf hi 0.n A JitretiptflL'*’ 



want to lenm haw you c^U aciuelly IrecMnt a NEW HAW, ripht 
fa the- privacy of pour own home and in only IS minuter a day. 



' (Flcase pput or writo plilaiyl- 



then. man. I— ^ret |hls eaupon into Iha mail tp ms as fnat BA your 
kps can fwt to the letprrhox | <\ ! JA RLRS ATLAS, Usptr S10, 11a 

EohI £3rd Si, L Whw Yioyfc 10. N. Y. 
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... F ■Tti'Tn I 

Check he™ If undr-r 



rt!'. ante 
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FREE 



Invention Record 
Know Hduj Successful 
liuientors Protect and 
Sell Their Inventions 



Oat nr 7* tit EE lfDufc li □ bpolt cycsf lavtotar (liLitld 
liJl'K. M*I3 '.I:. : IikI:i.“ fur -llrtw rr, l-'rr.tc-cc. 

Rnnnce pnd Sell Yirar tfiYentloa'" imt biu-n . . . 
How to know M tt*™ Eh a ptier V, 1 poieni 

□ □ 7<yuj iziV-DnlluD. 

How Id sdvq dtepe Id Q4Jti.nO pcxtanl action. 



Hdvr you may patent an impr oeemaiil on 
SDfflOthtag in HHC naw. 

Haw to ablain luod* lo palcnl and piamuta 
your Invention, 

How lo Eind a buy«r ot ksck*x lor you; Iti- 
wntloii, 

ffoF la pentad; yourse!! Id making loyoLly 

agriHMili. 



MtMORROW & BERMAN 



GET NEW FREE BOOK 



SlflnERN BUSINESS WANTS INVENTIONS 

Practical and novel inventions are in big demand today. 
The opportunity for quick money is enticing. Sales 
sources are many if your invention has merit. But, be 
mire — before you place your device in strange hands — 
that it is fully protected- A United States Patent gives 
you this protection, FAs firnt. ef.ep toward inventive me. 
ccsa nlicu-ffa is — owtJ! always Jins &cwn — f/ie applinarion. for 
R U. S. FatmL There ts wo other way tv prated your 
ittrcniTcm iit aorontonct vr'fft the fates of this country. 

MAKE TIMS RECORD NOlt if S m. hm tn liven- 

tLnn. find wish tn secure It fur the future^ net nt dded. Hava [t dated 
t»[>iw phij wco-rdcd in our afftrr. IV e will uvnd you this FltEJf Initnlran 
llfeorrt Form for the purpo**. FE13 mil Ln* 1 merit pin Ftf-cutd Form fully 
ffMcrlfahiE IbE nature ef Vuiir Invention. ^la'ie a s-heteh (if tin main 
r^Hriirnr. Mnll it to ux and vro will record the dote It wan Tseafved In 
cor of&tfc Til* earlier the date the better your chance nr eemhattllt 
yfuat Invent*™ -who may by clsirtfi to yatir llteH liter, FOn't <Woy a 
mrid lit* i'n fn^i'iig lliifl t hlrp. FoPr 1^*14 /iLfnre mnp 

depend fcjiew it. Mail thr Connors far DuV FREE Imnmiion It tear d 
Biamk tn »d A'ew FREE Bast mdaVf 



IIDtf WE SERVE TOE AS 

REGISTERED PATENT ATTORNEYS 



REGISTERED PATENT ATTORNPfl 
t)*-F Ai1_i.WTlC ftbiLbtNO, WASHINGTON 4, D. C, 
Md mu ywr n*pr FR EC hM, "Hi™ w Pratiei, FI nine* 

uid 1 'IruurvLlirn Ri'lOid" tifrin M E □ 



The U, S. PaUint Office stfoltciy twohiiei# nds — unieBi the Inventor E* 
familiar with uiich msilUTB— ifiat he c cap lay the icrvitc* i>f * l(«f iuiered 
Patent Attorney Ln the preparation of bid Patent Application, We are 
Herbie Patent Attorney* folly qualified 10 tepTcnent you at Ihn 
Patent Office. We hare bad Innff exper Jen ch in study- 
ing hundreds of b |i*S Of ineentiupt. 'tins ieivw tiB tho 
abEULy Id jUdg* ffctiir ihvifltatai and tu describe ft ae- 
■mi riitcly and ccnv incinn]>- la tecbnlcal lans'iinKe. It 
fcivrf. im iha pBTc^otSon tP cshter flfsum^ri'b. tnwn 
thtAe detail* ol funt inventinn wfaicb. in our jadi> 
wiiii- Mil be took*! ujpia matt lAvonthlr by the 
Fa Lent Office Examiner, 



I undarvtdrtd Uiul Ehli rtqwit dD4I ROt Hbl'Bat* ■ 



Mnil the nnupnn today for cor aeir FREE Banlc. 
''How tn Prm.EGL. Finance and. StlL Your Javintion , H 
And OilV FREE luveitlfOA PfrcOyd Form — Wltl'be tbia 
nlep win pave th-e w*y hi fFtmri eacuritv for rmi 

B-dd viyiir family. Act Today r 

nt-iUORItOW & BERMAN 

Re.fcixtf-.rr.ii Patent AltnrnOyt 

1 AS-F Allan tin B MiliIjiifiTO'aehittfiiUm C. 



ir Mrldit rtdiTl* tleirlyl 
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POPULAR MECHANICS 

Copy rig ntea material 





The FUTIJTIE is coming toward yon + + f a world 
of new electronic, piratic, Diesel industries and 

changing older ones, 

Famous International Correspondence Schools 
texts arc informed;, authoritative, practical ipudes 
to any field in that future. And the time to begin 
your training in any one of 400 1, C* S, Courses 
Ss EIGHT HOW. 

Without preparation, what will be your chance 
in competition with fellow workers who are study- 
ing now to qualify s& experts? 

You know the answer. 



With I. C. S. training, you can advance today 
and be fully prepared for tiie: challenge and the 
opportunities of the coming era. An I. C. S, 
Course is more then job insurance — Important 
OS that is. For the earnest, ambitious man or 
woman* it is Success Insurance — backed by a 
54-ycar record of training industrial and busi- 
ness leaders. 

Mark and mail the coupon below for fuU 
information. Act now I 




OCTOJ&FF, 19+5 
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&/oh<. itfe/fa 

INVENTORS 

For nearly 59 years the Victor 3. Evans’ Staff of 
Registered Patent Attorneys, searchers, drafts- 
men and specification writers have Helped thou- 
sands of inventors secure patents. They ean 
help yon! All yon need do NOW is take . , . 

THE FIRST IMPORTANT STEP.. 
/SEND FOR THESE FREE BOOKS! 



They are full of valuable information, 
They tell yon the ?tepa you must take 
to secure a Patent . . . types of Patents 
. . . how Inventions are developed , . - 
financing; a Patent. They show 115 fun- 
damental mechanical movements that 
may help you Complete your invention. 

DONT WAIT ’TILL TOMORROW— 
Rend the coupon for these FREE BOOKS 
TODAY — so yon can learn the pro- 
cedures that are required by the United 
States Patent Office . . . bo that yoUcan 
secure protection as anon as possible. 

PATENTS WANTED BY INDUSTRY 



Aim.. 



FOR POSTWAR 



Nationally known manufacturers are 
looking; for pew item 5 to make and 
aell. They are looking* for devices or 
improvements in machines and proc- 
esses that will help them turn out 
^ more products fasteT and cheaper. 
Housewives, automobile owners, 
boat owners, men and women in all 
Walks of life will 
he ready buyers 
for items that in- 
ventors like you 
will provide. 

IT'S UP TO VQUi 

At# Jrtil Ill'll lie W 11*1.11. 

Ifi naftirane l*sit sthj e& Ll 
•—Oil WILL T Or A 4 "T 
NOW AMI lit! GLAD 

you acted; 



■ victor m 

EVANS €>( 0 . 



n*BirtH-«d PaJtrt AttuMtyi far Htirli ii> Vein 
Mi-A M >r|cn SuHVlT-f. WuhhnnlM a D. C. 

:*Bft PtnlH-tJiBi" nnil 'TVhfln «ni| 
i[Ji lyHiiHm. "’Ei-ldjirwt <4 In- 




ricirr sinii ut raur hwiki 

Hlri. h> rl.-II Yimr Inn,' " 
■ rfiiUea'' I'.nm. ultiimL 



* MAiL THIS TODAY - 




Prepare now 
ter w a 1 1 - 

„ . . PullI [lu^ltioiL UkUay and 

■tpftt Es avund jiiifl SMubalii.nLi.si] AS Wall bln 

d3tferant. ruHcdnatina* And proAtflUli*. Photon r& ph y 
“"5 1 '* SVer-iacraiiBlnff GHHturt unit lea fur botn men 
and woman. FJtER booh Leila haw s, y.l. eiperta 
can quickly train you at horn* or mru reaSSant 
i y or avcnlng iUBlructlon Ln Our vp-to-thn- 
mmiite Is. T. stgdlpH. ALL bntnclita or black aiid 
Write ^0°I^Ari P tlJre anJ CQlL0K B*“t*Brapbr. 




NEW YORK INSTITUTE OW PHOTOGRAPHY 

*£El: i! 10 w*,t 3 JJEtnrt Mc-w Vari 1 , N . T. 



MAKE MONEY CASTING 

;■ FREE facts sent-- — 



_ — T Snindieas 
,, . . Flii-HM- CkrU, qvleJt, ■«,. 

a*]! OULJlUl Ol xL ^l rt J- r riB-Villy jhrfi ft-T, EDu-t- 
■™r*Tlencc. V«xy ]i Lttr copl. 

t*L tunHH. Slhri, n W.«=nunt, BT-Tny* Gr wrrrlc- 
"l |n n- Colnpl»LH P hi triple | nBEhuuLL-jnn nnyi.n. (flj, 
JrjLW. Start nn-HT TV].I]* -.nj|mU UP* Iimhhi 
I'- ir r- -r-roh nil'! Ihi; U hhII. H ns-h. 

PIMTIC ARTS STUDIOS, Aft, I, Ctyrn, Me*a. rti. 



u How to Make Money 
With Simple Cartoons" 

A bagk eyprynne --vbD Liken !e dxavi &hi?u9d }i gvo . 
It 33- liflflj mi» n-hLigisILrui. Simply addiczs 

CAHTOOWISTS^ 



M*wi- 



tfflHtmib. 



I'M 
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POPULAR MECHANICS 




Prepare fortim. FUTURE Now 



Sctim me« pp'r+r Ilecirl- 
city, othfiTs Kiifliii-Klfli;- 
ifnalLi. Whichever Imcr-' 
rate vvu win u uiD 

you in 12 abort week* at 
ti*ync--iia Cull sirs- equlp- 
mtnt.'hT myr™oiip" , l-*a.™- 
by-*Uolrv«'" mettled. I Ilaup 
£ Isiii, [ ally ill sauaicd book 
or. h-RtTi roillW. mjiiI ltalL Milid 
you tliE on* yna want, miili- 

Lilitllii.-ali'diLuBt.CbJtOrObll- 

E h i-Ti 1 1 . ■ nupLy rlmlk TKLbW. 

™ mill wupin dii *™- 
vuDn pe or paice on pr>A + - 
e«T^ No 

Han't del*[\ YoUt Entufu Hi 

at. HLuk'-. Rush coupon to 



Youlf Need ALL-AROUND Trainin 
to Meet New Conditions ! 



Get Ready QUICK-in 1 of these 
2 Opportunity Fields! 



ELECTRICITY In Its Many Branches..- 

Electricity la a pcrnuuient ueccsuty in mat or 

jHjBte- 3'i? ready for (.lie cppor tun i Lira In 641th 
br&irtlifg SB Power Flout Work, Motors, AFIH- Tlud i Us. lire - pco:J 

ttlltrt Wlndlryr. Industrial! and HuUsC ‘t’. i - 1 : nJ.. , -V," . "j .^| j^vt-pinn 

ct*u- with COYNE BUflU mloljia. ElecuicaT ital. 



RADI O - ELECTRONI CS . . . a Etcat field 

HOW, tvcn $roattr jpnwtti ahead, Prcixire for a 
real. Radio career. Learn Co fiat niello It. operation, 
trouble-shouting 0=1 P.mlip iinceivnrn, Public 
Add rtffl Syistnnia, Sound l’iclilte Units, FM. PlKi«i- 
ClUj, TtkViSaMl— tlw poao-ical COYNE way. 



LEARN-BY-DOING-IZ WEEKS TRAINING 



Jabn (iivt. pay well today mny no^oiificr ejnrt inter on. rian_ftr atcidy 
pay mid advancement by tramini; NOW. while thete'3 Mill tune] Come 
to !lie 'bin flli^pH of COVNR l,tl ChiCimO, lit H DjL-arau,nd " training tn. 
Electricity or Rudla-Elftclrnnlciir^lho 1 nrent opporttlcilly held? hjI 
today aoii tamorraw. I'll JmaiLLC most of Vaur training. 

TRAIN ON ACTUAL EQUIPMENT! 

My C p| non a '^J^nrn^liy^Dolinl" mritirid ipvra yno practical CUpfri^nco 

HS*1 f tiii.il-pnx iir. Mot by com^pondenrt. but actual tliOp work- Yhw 

F.«i crairiE'J tlitii hera In Iho Coyne ahopa, fhat has been ttaliiHig wen 
and j'ouui uteri far over V> yearn 

START NOW— PAY LATERE LIFETIME JOB SERVICE 

lack. My" Pay-Tuition arttf-G«d. TO COYNE GRADUATES 

tiatbn M plan lias helped tlioll sands. Fli*t I train yrnt for a giKStl fob and 
Colapun brinsa details. Many earn future, li.f 6f1 flsriM you in getting 
uliile learning- to btfp take care of Ine-ated. An el C.oyrtO e.fndiin1e, liu; 
iLwIn^ripeiiatiiyiTiLlelieTT-MeTi from tliETsarvite wheiirwrynu need it — 
IS lip to 4ft. with or wltbcjc cvpe- lipcbarjjc- Also FREF! review ral-v- 
rienoc r Coyne trniolng la for ynut itegea at any tiiQf- fr«t the facts! 

INDUSTRIAL ELECTRON (CS 

j and Electric Bef rigs ration 
? Indued WmllHiwCMra*— HD Irtri Ca«ii 

Extra ttalnine !u ilir*cjgt*nfc fleli!* ot 
INDT1 F(TIh1aX El -ECTjStONICS o*<l 
ELEC T Rl C -It E F !tl &EAAT lO N 

~ii:ijkii 5fil»U IfLci m V:il ii:i Siln ici ftpripliiv-rT, 

wiih either WT 

EheidHTAi Rsdio Oriinu, siitkim «iui £Ht. We i]» 

hi-e ficklltit* fer men *dtb pbanlcol dlieblUttn* 
wbether doe to war or oOicr niiiei. ttsects coupon 
tot danlli If you hw^o n pKj*h¥l flUnWIIlI bI any Mad. 

rniihf Itn 



PICK HELD YOU LIKE — 
SEND FOR BIG BOOK 



" FREE 






ah SU mjh I W H. C. L EW1S- Pt*l. FDVIhf lew 

COYNE ELECTRICAL SCHOOL 

SOO So. Paulina Street, Dept. 7S-T2H, CHICAGO 12, ILL. 



H C LEWIS Frei 

CCfYNt ELiinkl^AL SCHOOL 

SOP S- Pnullnn. IL, Deni. 1S-TIS. OhlCMflP 11, ML 
Send me xoUr EH EG FHEE, BCKJK- tor the 
too rae^erlml betn-jn, Al>mja|l Jarbdls ef year 

□ EXHCTItlClTY D kaDIO-ELpECThontc;;? 

□ Pbydad dtaaUllty □ Send special O.I. SuHeUe 



OCTOBER, 1545 
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The set of 
books 

that makes 




MASTER MACHINISTS 

and leads ta digger pay! 

This Ihr bnmr-atuiiy an, it reference cnunc givea you ills 
ItradicaL Fade hj*i nriiflluliwe amS nsetliods yea ln:*rt to M** 
VMM in nmotiinc shop wrak. Tfrlie ol tbn other 

id an 'pi experience eu- foiioil Ln booled, 63 soLye your problems, 
increase your elEicieiDuy, with 

The AMERICAN 
MACHINISTS' LIBRARY 



t nhnn-SII — iti* hluitratleni 



mm* 



Hi 



EXAMINATION COUPON 






pnd Ex*le- . . 



flvumon 



lateet 



DONT WAIT UNTIL THE WAR IS OVEAI 

Some* 1929 Col-Awn- T«liaJc*J lnaLlc.1* bit bare ipa- 
dkliibig in esadAssi, -pngrtmlu*. L tlttiaLf hr Actoniiiti. 
eel Enginu.in tad Miiflit Avi ikaiL HDchuiiei. Propirc 

new hr ymir Avi^n C»r**r, £E SEAUY1 Oppeu'lLinJ- 
fiea ere jreel lortiy jntid unit i* g™»l*r is 
t omnno Va Age ol Flight, PE3 CKAF.FjSP 
VETERANS — 'Wrili ui about Aviation Train - 
Lng u piavlHid uaj*r “G, L Bill □£ Highl*.™ 

a«» 

IHfTITUT* 





STUDY at HOME 

With A ChtiMered Edutallon.iJ iHtlltution 



Hwiil for wir l 

ARTS and SCIENCES 

Count! [rt PiDoWiphY f Bduw*Ui>ni 1 Letter* 1 Public T*«iHh : 
Medical Jiiyiapmitcncc ; Fayeholoiry ; Santa h.-ffy : Plhyilci ; 
Chemistry : Plastics ; Geology ; Political Science: Theology ; 
Giuinem and Cnrornsrcsi AcraunEinE : Mb the mat Sri : Stn- 
tistJcs : Af etetittur*. 

ENGINEERING 

Count! in fflwrtrfcit, Civil,. Merhnnical, DmEtint, Archi- 
tectural, Atttni, Atrori*ta(.|e*l. RaJhi. Structural, Milling, 
in dufltri.fi], lILphi^ny, I'cin-le-.im, Marine, Chemical,, I'liarel. 
AiitWiohile and ALT Conditioning Engineer MU 

LAW 

Jpfett PtwleMlonsI Law Con™* Irwludci 2(1 Hornbook 
■k* OOlItf t taxltoolte. Cnure** iIm In Cruumcrcinl 

xr. Patent Lew and Medical J a ids prudence. 

'KLnfey- Kteimplt _lawra*fhH. 161^-itt, ft*.. C*Mm 'H. HI. 




!— not^lth 



nx TVPEWRtTERg 



e per wlmi B*«e. PtiltK. 

i IS yum ala nnl*M hcncd uy psteut, 

jT,KI»l>*Jr Hpll eidy.,C 





So-Lus 

WOOD PLASTIC 

Wfirk* Ilk* pUtSy— thuadum, into Pfrfll WHd. 

Tnkei nolilnfl, lawlng, planing. Kspairi rrorkv fl 
anil tkalvi in Fumihiri, laarinfl. ate. Stay! Mitt HP 

In tan.. 1 /3 lb. hr JJt, l lb. |ar 5<3r . IJTT3 

At Herd ha-ora or IDc 3tom. 

fJS& 3 SS 53 ^S!SSSA 




LEARN 



PORTRAIT PAINTING 

AT HOME 



• Fisaiqub art tminine tw tnl?irt 
NOT mobshut. Thfl StMtir* Syate-m 
tcpialrt? ynii, in 11 cnSiy-tA-fcJ]ChW ]£ii- 

botjm. to m locate FtLituTM txaefiu to 
nomeppoDd tomodel'a featured., (2) outline head 
mnd face to L-orne9(>OLid to model's outline, {3> 
curb feature a true portrait of that fontuTv 
in the model, i-J) produce ^tiadowa aud shadina: 
that ™ot In co-rreapotLil to that of model’s faiM?, 
(S) ntli flash paint tinte that nr? (ihe llvins flctdi. 
Our eLudc-ntv portT-ii r ■? Ir>nk nlive. You, [4X5. can 
make- exo-rt ohsu-cnnl and oil likcuoitaes. Send 
for free booklet today. 



I STUART STUDIOS, 

I 121 Mnirtijmvnt Clrclt, Rcum 610 5. I nrf la«npp|Jj 9. I nd. 
I'lcmc K-nd me tree bwk Mtd ivnbLia* □! Iuihiiu. 
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POPULAR MECHANICS 




WHICH OF THESE 
INTERESTS ^kIHOST? 



* E „,l*tLT*<P * C ' tm Ar 

ALT ce« ijHiml 1 "* 




■" tW 

BtoklLciP™ . 



Divrti 

Ofntlirfl S* Ob*'®-" 
naebfe* 

Sfeaa 



»**■■**" 

(mdi*^P* rd 

RBHWOI 

Cnrf'i* 1 * 

TbpI Wiofc^a 



THINK! LOOK FORWARD! 

Business is making Post-war plans 
Men and Women are preparing lor the future 
WHAT ARE YOU DOING ABOUT TOW TOMORROWS? 



# To4av, choose the job you wont. — and prepare lor it. Or 11 you are already 
engaged in the work you like best, start training iwhc lor quicker promotion. 
Acquire the knowledge that will help you to get ahead raster, tnalce more money 
and have greater security. 

Invest part of your spare time in more rapid progress. Start training now, in 
spare time in your own home. Be ready to grasp your opportunity and step out 
ahead of those who lads the ability you have attained* 



American School, founded in 
help you to reach your goal 
Just as it has helped others 
during the past forty-eight 
years. Give serious thought 
to the list above. Pick one 
or more subjects that Inter- 
est you. Then check the cou- 
pon at right, add your name 
and address and mall it at 
once. The school will send 
you details on its training 
plan and outline of study 
prepared by specialists. There 
Is no charge, no obligation, 
so send the coupon imme- 
diately. 



AMERICAN SCHOOL 



1697 as an educational institution not for profit, can 

Qt *f - STUDY TRAINING SINCE 1&97 



< i 



Take This First Easy Step 



CHECK, CUP AND MAIL COUPON NOW 



AMERICAN SCHOOL:. »!P*. CMS. ■»«< 1 at JUtli, CMca^a 17, |l|. 

tVittcw-f oWiflufr-nt, Ple*WS Mifut FREE nnd partpaid, bulletin *ni| 
dgullft of [he Sub j eel chEnked. 

CPI 

□ .. . 

QJMdMtw and Q Uc»okki , vj 

B iVarcrioH’e 



Ejplnd 

□ Pflvuc SBCieiai 



□ AnilrtlriB iiri'i 

0 — — 



□ Surrey hi*rt It T 

':JU 4 n S hM^ U ™ ftlJ14 



D biB-ft In rt end Ceelgn 
7 „r Mid add Wljmilii 

□ Had Id 

□ Mirth St(™l 

□ Air timdJtlnntjia 
T M-uthanduuL F.nfi. 



jAUmlini Ptttftn JlrtHtlif gT***. M J fcit>a . lPll . 

r BOiinni Mtlintnl Q ElKIIlCtl C flBfUt FDn[>nb»M( 

□ Riiltnr TrilrlnJ F-ntlnwirtna □ Machine Stop 

□ Clwtronk-*, Indiutr. opttiduns 



PWli Clif, Prixil it Sltli $t™r, Chicago ft J 



.Vdmf. . . . 
A&trai 
CHy 



. Oattparlon. . . . 
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Become a pCfATE 
REAL * Specialist 



B it IIPPflHTU'1' TIES' U.tW^ulW AJnimi'!nlKin5a»CTirajMt,M>JXn 
IniiusiassdRl. Vj-i pupuUciwii ihjtfnn “'imr Inini nn i < iff m i 

Ofjst bci "bur **nnbme IM," tirliin- inifihi{i-»TiiSiO noil cititc 

t*f±iuLw. Hr: nut NOW to usn La nn biq Lun in ujk cinu ir 

hmnr. No. need w lyute m'cnr Jib Sur "on i L t «Jc"— bhin (•‘-■■•I "p lull 

time bujiiiraAm ynurt.wE.lua,^l:UimL[M.Jii d:iTi:-rfc. j:ile CTru.tofr'kiEfbniEi. 

Write for FREE BOOK 

Osr pdKcinl haaf-srudf ccani pr<p*r£f tch for ;hir mMKp-mikin;. 

hif future buiinc**- No- jwciiink exprricr. Lc needed- Free tuml ilmueVeii 

caune — [till bow to*J cm quicklr lt»Ti to mike tioelltai ia»nx. Wriie 
NOW for F*IF BOOK. Sn List;. .... ..biipbiun; nn n!mm will till. 
SGHOUL Of JlfiAL ESTATE HULKING. Ik.. J3dj*_ £ia 116 HedforJ 
St . Soimfori, Conn, 



O Get into Good Ptuttuf^k 

AUTO BODYnWFENDEIi WORK 



Bra DEMAND in A 111 * Body and f«idtr wr^k. 

jj. . &tsrttTaitunirTTOWRpaF(! tinMjAthiiTnc- Jnr good! 

n|£Hl»T Trnrk duty nod ptsHtwar. Fraclical Shop 
Hj «{[MnrhnflS[ Jnelud.wL If.E.t, TralnTu* nnin 

Iff J i A Jnc'ta-L wnrki weldioiU painbEng. pic. .Flotrc- 
3g *~^x3’yT ] mcAtaervliHS — ottm wiU iitiDwyciLj hnwtimtart 
cr.v-i (stop, BuiiiniJ U.E.L TRAILING i* & 
law itntlannJ organ LimLi cm. founded W2T. 
f-. -- r,t d J <li IVttl l& today jar f Vet- b 'acta — * - jVd a bZ ij{i tiirft 

iWsTS'a » UTILITIES EKG 1 NEE.H IMG INSTITUTE 

014 PILQtW AVENUE, PEFT. 1 LDIJ. CH [[;J1P0 1#, ILUHOIH 



AT HOME 

lAut TTPll-pj.rl pusilUuiiH d r min d |||±h KhddL U^Tiln-fiT' 
ViEIiPUI ill or ™i™iint, foil an'l idnnn in il» full 
«Unt ur HL'jr biiLltLkl 111 xxij- trad*. hiuilr.mi err pra- 

IbS ' 

i . V. ' ■ : ‘ V ^ijSmri wmSl J SGiiSJ 

.Li tocLil htpM i'rvtrvlH WbiU (udiy tar ■ m lirrrjjfi- 

lilinrillDiil Cfrriipliimtl JlblHC Iee 5S57-K. ScriiUnS. fm, 



BE AN ARTIST! 

TreiQtd ArHUt Capablo *• Enniw 
Inn $30. $30. STS a wnk 



BOOK gives details! 



MODERN 
ELECTRICITY 

INCLUDING RAPID 

AND HE FRI DERATION 

mM In ElldWHl} 1 . NT®, 

. . -■ ■ | » ..r ■•• ' . 

":lviiunA'~i( n:'c Mtri ew'wmknrtlv'nlr 

BIG FIELD! Big Demand! 

«*s rt ifci£ Big ‘Fay I 



Sf' hkfcporlflr - irni "»i]! "m 

|i«MI^JI TiifiMi w»T pmfluriinn . hi._ r - - 7 -. 

mhi. ME rnoriW, Lnn. wilt ch».» 

Ir.lemiLlcvfc bc-itu. Sm.1 oiupan 0 ;t ■ *f hnnta 
■J» Kid hnw lh"T -will Tiult. jnrtl tO B*b 

SEND‘ r JTtj;^%SSiil 

NOW lLsiWsr* “I 

uweA>cah tbcmh i o ui_ saeip'Ty 



Imimin T*in.nital (^ietv. Oupt. 1716. 61-oei-l it BStti It. Ctilcvvi JT 
JSrrJi tea 1 D .!«*' fH LUO. B TSOlum* it*. Of H*W ttlll Eillibun, 
^Pf.llwl Tgjrtrlinr- 1-rluUlTrt ^ 1 ^ j^u ^ ),™ 

l£ 1 SiSHFiJ f ^frs£yjrjs:_ rrsHN s Js.ff.ns 

then a jwnth until lt.p u-ljL prtrt ->r nnLp u umid- 



Always, write your name and full addresR 

rlcarlT when anx wi:rin£ udrrrliseiEM:[ilM H 

AUDELS Carpenters 
and Builders Guides 



Learn WATCH REPAIRINC 







HUGE POST-WAR MARKET 
FM-SETS ENVISIQNI 

B 3 »a''*»as«s 



»SS 5 ; 

-sssSa 



^eann RADIO 

ELECTRONICS DeFO REST’S 
MODERN ' 'A-B-C” WAY 

- - fit “ftywte 

fature Uif may hosing men dr>: Wntnh thn 
henelinei ! L i- i: :, I i ‘ I : “ip, the new*-’— orw v-ith 
many cifc,pfrKunilLw for Ntmlier, PROFITaRUSJ 
EMPL^iYMEWT nr a twl cbaocr: Hir i-h; r,h]j j,Ki irtr a 

or yovu mvs *m irts* ^j.i-.i rU 

u flcun thnt allow 41 ry piety of i ur,.N.« ! ir . : - i ix.it unit leu 
I z. tif in wirli i*m 1 1 If A me rim 1 a siumt iirnmiKinp; fiilurra 
, , . 4111'! nr. h. ,7V you m»i MAKE YOUR START TO 
WARJ1 A PLACE IN Tltig FIELD BEFORE JOB 
COMPETITfOK Ft EC OWES ACIJ'JTB. WRITE FOR 
I iJtFO RESTS Rlf: r PHIJE. ILLUSTBATL.tl m>UK— 

"YILTUBK KIR YOL!.' ,, T^mrn hm 1 FieFpjrcs.t'a i»no- 

I llilTl.---. 1-llTl :.l(. bom*. ii: yC'liL- ki:4'J,+ limn- i ■ (' in- 
lerferi air '.- .Mi -.I, - ..-k :-r ■ n <■>>■ tl-» .« >}.• ’.I: rr. I ■•> i ■■* 

b, „ .r,;,kf )-„ur f-tdr: l..r HIE i.luN [JUE.T.Ali 

Radlo-tJootlf units field. 



O You “LEARM-BY-DOING** 

_ of Home wifJi Practical Equipment 

Enjoy a “Horn* p*Storr-al'a pmvi.,|.«h g fiRS 

Kira or rauio aebumblugb amd partis i* jn-p 
you onln*We ifuUhiI s?Xfwrl?rici at liorur. DuLId jr.udvrn 
jjjidj Q ftccrfvcpH *nri Ctremt* thftL iM^raw,. Ftipilit Eii'etrfa 
Eyt- Deirtceo. an Aviation Bond Rft4TvcT P a Fulfill: AcJcItcsu 
S yjiiMin, a WLreJetja MJctopIiodu ur.d numerous other Jaa- 
cLuatEng wrpertFtWliCB— In Oft, 133 In all, in yfflLf fljjura 
Urn* at home. ME.W <Mi«;Jnl Kit A ■jjijiLnrsu-Tit iiiUfl you 
about DebAra-eHt's “Home Laboratory, ' ' and. 

VftlMAblr RiirjUi Jjurlif bud nub-aHHEm' " 
prti'.-il Lai 



IJf-Ftiprrir 'f Em pldy meat Sen-Inn tiJT^TB yefU Oie advanfnjra 
of LonR’ and favHUfAblr ^rintacts -with gam* at A inert on's 
fomfloal RadJD-Elc<LtrMiJr.B cpncvrnH. 1 ' VICTOR'S" FOR 
YOU’" Lell-s you. bom r thla BcrvtQft Itav lieJfi't'd many to 
tUnlr Bt-9rL In Rudla-ELf-ctronldd, You'll Bee bow Db- 
For^t aUldmls and (raduatca oxf- ji?i’jinrod lu tVJn and 
tn holit ]iayhtr Jul» — bow tne-J^Vartnc aliiil^am fltsrt 

IHIhIdchbeb at tbuir p»n, 'vJOL Istlle., L[ any r cu^l.Ln.1. 

WELL- ILLUSTRATED 
LOOSE-LEAF LESSONS 



i , 

C If Mdn n. rin 
ItifWlMlHtfL 
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SO IT NEEDS FIXING 

By £. T. CHRISTENSEN 
the “Fix-it Man” 



"Y X TELL, I guess I'm the fellow to see, for 

V V I‘ve repaired thousands of refrigera- 
tors (home and commercial both), -vacuum 
cleaners, radios, washing machines, irons, 
fans, lamps, mangles, motors, etc. In fact, 
many of my customers caH me their ■"•elec- 
trical appliance doctor.” And, "doctoring,” I 
might add, has paid me a good substantial 
income for quite el few years. Funny, in a 
wuy t how I got started. Always liked to 
tinker and by experimenting around I found 
that most electrical appliances had many 
things in common. That, regardless of what 
the appliance was used for, or who the man- 
ufacturer was, the basic principles were 
much the same. From filing my own appli- 
ances to fixing friends' and then for strang- 
ers at a fee, seems now to have been but a 
small step. 

What ta Charge? 

At first, I let the owner decide the charge 
and, frankly, I was amazed at what I earned 
per hour. But then, when one figures what 
initial costs are involved in buying most 
electrical appliances, one can readily see 
that spending extra dollars for repairs is 
well worth while. Before long I was making 
more in my spare time repairing than from 
my regular job, The result , . . I went into 
business for myself, "When war tame, busi- 
ness boomed, for new appliances were pot 
available. 

Fpr a while, repair parts (needed on some 



jobs) ware a little difficult to get. But that 
situation seems to have adjusted itself for 
many repair parts have today the high pri- 
ority rating of AA2- After ail, we must pro- 
vide for the health and well-being of Our 
civilian population. 

The Future Offers 

Friends ask me about my future. And, I 
think I've got a grand one. Age is no handi- 
cap Sn repairing. I have In my files enthusi- 
astic letters from repairmen ranging in age 
from 15 to 79 years. After the war, we're 
bound to see hundreds of new products on 
the market . . . products that the average 
person never dreamt of. These new products 
and our old appliance# are all going to need 
at some time or other “fixing." Well, HI 
still be the fellow to do it. The field open lor 
appliance repairmen Is unlimited, I don't 
worry at all about too much competition. 

If You Arc Ambitious 

TO the Contrary, I r ve prepared a complete 
course, chuck full of simple, easy to under- 
stand photos and drawings and written In 
the same non- technical language as this 
article, I know the course Is good, because 
I have hundreds of men all over the country 
writing to me telling me how the course Iiels 
helped swell their pockets with cash, If you 
too want to prepare now lor your future, I 
suggest you read the next page and send me 
the handy coupon.” 
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POPULAR MECHANICS 




A PROFITABLE 
L/FETWE 
BUSINESS 
OF 

YOUR OWN / 



EiEcrRieju 

apwiance 

REPAIRING 



PREPARE NOW FOR THE FUTURE 

in war work. Start ymir humf appliance rajjaJr btulneas NOW in ydulf 
Fpii n_‘ tiurt a ml be net with a business at your own when the war is over, 
y i :-i i iloh 't reed elaborate fixture* or expensive equipment Ea lie a saccwslul 
re pn I m an. Operate from your Karaite, blue men t. vacant store. etc. Work *B 
mar.}' bourn na you wish — ibe home appliance repairman is hie own bets. It I? 
a profitable occupation fur on many types of repsirs it is not- unusual Idr *■ 
reps inn tin to c-harKd Oh itif bktiB if J6.(H) lu 16, Hit peF ho lit, llOa't BhWblo with 
yotdf fdWSI^'lMU‘11 a trade that will always avpJWIft y»¥lr Ea«n»oiJnlMtr, os. loni 
as electrical appliance* are used, theca- will be- a need fur electrical appliance: 
mpalrmcn. 

Tf jrirti *r* at 1.1ft mschankally Inclined — cap told and ns? t«it» — then y-ou Iiav» 

all of th* rciutljbeatU'ini rcjiulred for hccumhij? a hLjj puincy oarnSiiS huMB 
appliance repairman. It docs. nnt matter it you hare not had a g i ciii tk-al or 
schonlinr or had. previutra experience- alonr Ibme lines — WE WILL TEA £11 
TfOU. Aft Should b« pi> barrier — iwr should lay ininur physical bar.dirnp. 

New Course Tells All 

Profusely illustrated, dux new course shows yen in simple, easy tn -understand 
ktingUkr-C And dlwwitucS huts- Ui make each repair on refriremtors, vacuum 
fl-tMi l-srs. wanhsntr machines. TrtCdnrS. die. Explains end fives you a working 1 
hmywledijo of electricity, weldlna, ri letol pEALini*. etc. Show* you how to build 
the iKitvcr tool* you need and Ilow to solicit and keep fell Siti Wit wiping Ac l - tut. 
Ned a theory course Lot an honest to guudnran chvutsc written by and used by 
repairmen the femntry undt, Pried ef course is mo law thst the saxinzs on yenr 



Read What Our Students Say About Course- 



Th* -Cimrnn In ApjiLiunrLH 
ServLcicz arrived a fuw 
dnj-s wra, Vr'ant tn tn*s 

out m r.w misui>A i>r my 

valuable LI.'iil! to let you 
know that 1hl+ 1-1 JHIft 
lvIiii- [ Ii:lvh til. MIL lixikjnz 
tor evrr since i opened up 
ense Fli-It abnii. E nvnrt 
admit Lliut you tnld iliu 

ItuITi -SThna ynu stud that 
it eonuitu duIlu a Ml 
more information than I 
buyjjiuMd for. — P. J, 

Brtil, Ht brlnp, Ohio. 



F nm, a. mechanic (w th* 

WiiHLura Lldim Tflagrajib 

Co. _ Ttiree dnr* nfier re- 
FMcrraNon tamed tho 

— Eh-nry S3. L#o, Wsstuoz- 
ttm. It, C. 

I irurll day tLniftd at Lha 
ihlpy.iTd and after 4 : U □ 
J'.XI. 1 nperatn from my 

eallar and. garage. I aver-- 
axe i Ki.iJiJ to tin.ru> 
rkor a hum' day.— Wulttf 

Ilriaby, Brockton. Mau, 



GET STARTED TODAY MAIL THIS COUPON 



CHftlSirr supper cd, 

JSJS N. Cunlral 4h.^, EH.pt 
dhkico B4, I II litels 

Please send eku> f re? JllbSlrabtd II IflimtUTfi about 
America 'a FaaEeat Cirowl np Industtr — ELECTRI- 
CAL APPLIANCE REPAIRING. 
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I LL SHOW YOU 
HOW TO SUCCEED 
IN RADIO 



BEARUUO 





RADIO CLINIC 



NOW IS THE TIME TO MAKE YOUR START IN RADIO 



ilL PREPARE YOU FOR THE AMAZING OPPORTUNITIES AHEAD 

in RADIO - ELECTROHICS - TELEVISION 



TllO D Sit I ii i li X H s i:- ii licni | p I'hr erynortianlly ii-f a [Ifp Lio'iC. 

H'p r-nitr cliince to liuL^mu D F: ,L [ 1 1 -D - j: 1 . 5-: CTK 1 H.- f rtS 



e kind al Trichnle^L Eaiiftl wlm'lt titli la on the big 

i*e u* to pm < nil pdi*fl.d ; n Lha m-llilr uxjiu£x 1 Lrip (Lew ol 
Itoilip-Klectriynloa iNCLUOmiQ FLulLii. Television, TW- 



_ MettotoMon nrto Entuatrln] EleilTOPsIrq* He n 
WOW-I toe 1in»e to *1*rt- OapOTtonhie" we irenveniLuiziJ 
Juat kJiii w mi <h»t pgu'Tt drtoTTtoned to fl»t iihetd hi iL 
I'll dn toe reel, I'll sine pea e^nelli wN*t Tm peed lm l.w 
utjl ■■ Ui mil nil- yihnr siLm vh.i end wiLli eKsiiTL humli, do l 
'.'.iKrkrT.imlikp jnb inqto.1i.iiVF, nperattoii -nr ri'iiuirink qdp 
pnprn n# iLxHto -kl#d~trr>aito equipment. Sin nwitom kmvqrl- 
£’ilj5u lit KnJiih Lii nr-irriurv. Till Kiiynyihctry Cautte icarti 

tight at toe be ginning -nr Kadia. Yltj em r t get IhL it 
unto to a various flyifrjncej acton Is soldi a clear,. simple 
way that van learn easily tcad fast . . L yon UEMkiunnd 
nod n mem bet. And you cos m:*»llt Kay an lire Course In 

VOIJF Fpnce (tme , , , nelit n,t home- 14- v-ilL npd iniwrtora 
H nay wjy nidi your present dnttoe. Ainu* ’"■l.to r<m 

Tmininii, yrra wlII mx'irfl nyi JAliiuUd 

' RUSlUt:** LSI! ELI lltTLK wldeli wLIl shore 

vnij how -1-11 imtoii jitolicy Ol OlCB KpDTD 

lime pniliu wliUa Jearalnp. 



YOU DO PRACTICAL EXPERIMENTS 



GET REAL “SHOP" EXPERIENCE... 



jigtestlieri^ 
? taxiing for 
w Vosi-W^ 






* njjfj [Jr.i M( HM , *c ri* nt in l Me" to 
JillS/' 1 a™ l *rt Sir 'mj* "Vr'irtTW 
nee/to'SuiM '.7 i n F "jtk 3 r-TTiTi |&' 111 
■IrMl-nnir fijft wm.i, yeu ceil Wll 
amer on- it * nice rrofiL. bflL while 
S'.'irrv I II Etkto-IIICL wine pirl» wILI 
**fr V 'Lf I'UluAbJCi |iurp>w In cup-crt- 



rn h L l|r %: ,L 

h> F 



. fnr puVr'-eilPmid^ 

EBJ 

vfieL lv.il krjuw-lHW n- 

ril Shnw Ten ■ Nrw. Yra-t Wjy be 
T«t njd.c i c-t. MmhiHii 
win- Iquapment 

The -wry Mm' Ttffln p»rlq T mippLv 
wMJi yrnr WMH4 ftw knlriiig pre- 
Ty. | :v H -n c.- v in ILaill :■ ML-pur nto*fc 



jrri-F nr .-nmplHt, jtat, nr.-urnL* 
It«'iiu h«'i*'» iwuhte-phc-Kl-nq, 

Iliu-. 

Iriiu nuL have tp* tvnC ur ihLIh£ 
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POPULAR MECHANICS 



ELECTRONICS 



SPRAYBERRY RADIO TRAINING 

, /^TECHNICAL 
\t,RNOWlEDSt 




(.LED , 

1 HANDS 



Il'o n matter ol. ■ practical mpimii:! n»™ 
Ifant the qiitlitr nnd thrfurmiihneaa. of your 

Hiulls Tjui ni uk' u.l 1 1 Suvi a IrLjC EuCliiaOUr on 
Four f'JiLdnr Lift FLi.-di.il. W* lM'1 hutiii-n Lb 
(rlcic <chjrrn*a Lu- (nadh you Rad La. ¥a 
don't TaLy on aadffuLa or ariy-Lhidjq Uf Lhu 
liurL tv 1 1 _L L urn do u m I :l ny in a tant-h [L ti nR-j 
utrQjgfliC ilfHj, tharouRliLy primil rnnthnrl ci( 
PJHLT1CAL InatnutlOo Hint ruuLl j K Htu 
RESULTS BBd PUC:. thillO liulLl.uHt uOd nlir- 

•nnt few the -Student.. Far nwtt cbiu an urfl- 

hai^r ■'iKenej--' CoUPOW. SpraybeTTy Tc r. i r. i I l£ 
Lea full flCUte, tHTCild (Eku(£l: RmJiii- Training 
*Mnh ptnrea eqpsL streii on trrilnliui yaw 
haadn II ur»ll jin your head. Not only wLI] 

it Ci «£»I httuwlHi|*e you need etturij In 

your annul . . , Wt It wilt dei'tlop tin; :iL:l II 
ol raur i*. „L vn that haowLrfea ftUi 

nnJ ua*JuL uiiur-HKjjrra, ft nt-rmi you fftt 
<te atull you Bawd (o oinke fnst procr-m Ja 
Nadia. H — -■ 



TRACIS mu FOU thLnk iraiitd apciriL to . _ . 
thro Irvnk no farth*T. ARRAY BEERY HAH 
EXACTLY WHAT YOU SVANTE 

phepaAie rou for A DutiMiSt 

OF YflUFT Om M 50-00 RJSOI0- JOB 

Sly Trninlnit will plve yum the broad, fumda,* 
rr-enta-| principled so neceaanri? u a fcark- 
irrmEori. no metter ■o.-tilrh brunch rtf Hndio 
you Uriah -Ln njinoLnldie In, E n'o'Le It e*+F 
Cxr you to tpnrn Radio 9*1 Itupair ruod En- 
hLuZLlUuii "L'i"-: i r i. . I Li'iirh vim Emiw Ira liu||alL 
and ripair Elunrimln FjquinniHnl. To fact, 
yau'Ll ha a fully i;ii.ilifi«l RAUIf)-KE,P:r- 
IRONrmAN. ,-ninlpped u.-1-LJ, tJ,e -h ll | r.n.5 
JtOQWludgu Lu iivrE-nroj v-fllrleJltL? nmd to 
anuLii :l wiioiilprEiiL a-uernee tit ymirRtlL 



Reid TTitat L utters From Men 



Tamili fl. AjHiar write*: '-wittfe I ™. 

ulliiu yirnr ttuoc. I jiimSc BlUm Own. 

M %.r 



t 1 u 



lartUF 



[ niMinc on piiifh to mu 
I U»t l F«»L IWHJ pan" 
JUfci Inr- much 1 ham* 



Stephen Binf™" 

■ ni: v....r i '■» ui .in 

nnil parti hmriuncJzs[ to V I JML> 



nr to 1 1 in.fJfSi 

‘u 'Il I'iV'K.TL 



i Slmilurcln. wHlai: ■'Slnr* liat 

i^aMWSSi'Si SELIM 

only ■pci pa iw Aiui hue Lf 

_ It TrttfilrttT 








| SPRAYBERRY ACADEMY OF RADIO 

1 F. U Sprojrtvrry* Pre*J<3cnf 

I Room 1 0 1 0 5 r Puebla, Colorado 

| Plausu rush my FREE coplu oF ‘ How to MAKE MONEY Fn RADIO, 
| ELECTRONICS. ae,i TELEVISION 11 and "Hbw la READ RADIO 

| Pi M3 RAMS and SYMBOLS." 



(Tear oN. pNK =p p*nnt ptoltta.td a t mall la *mreltp*] 
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DRAFTING 





TO PliOVE TO YOU how wp 
it EE t-o I ruvrn Drafting at home by 
ills Chicago Tech method, thla 
40 year old Pitchnical College will 
tend you a Fr« Trial Ltsson sn 
Drafting, No chsu(H; For thtg Imo- 
gen now or latBe. 



Get ready fat 1 a peacetime career* u.k into 

til* opportunities in Drafting, IUnd the waint-iidE 
0 j r proof of the urgent demarirl for draftsman in tile 
aircraft, HKiehiiiery, eleet.rioal and building fields. 
TEio draftainftTl ftTwnyn coma* first, on any new 
project in industry, 



The Draftsman— “The Key Man tf 

No now macLLneftran be built. no airplane* nonpTrurtprl h 
no hridfioa or buildings orcowid until tho draFtwr-nn ha* 
eamjiloLed hi* 'work.. Real Lmmsdiats opportunities 

ckIkI in Drat tint; — ftio ijnjfefcHjfhis Upon which a]] C 01 S- 
gtaiictinn i:; vitally dependant. Dhif Line; id clean, inter- 
dstirip:, well paid wrirk. 1 a veatitfiite today vliaL 

Drafting offers yern- 



Learn in Spare Time,— at Home! 

for flf tks CD^rge In Chldtft^/ 

With onr cut BEep-bj-iiLeii tiitLkiod (and tftc (oofa ire/uniii*) 
jfQit cun learn in your Hinnv Unmi n* tn>iiW. CkijivemmL Uttiih. 
Nott is Hi# iLrne to pnysaro in Drafting for p**»ciiri* oppor- 
tualUEt. Solid tfaft ranisob fir a pout «rel for tlwi TekI 

and <21 tiLj-jncr: intariDinitiD, — all I'TUiK 



CHICAGO TECHNICAL COLLEGE 



N-JPS Tidi. B Ida- ini 3 . Michigan Ana,, Chitaga If, III. 

Yen, — plwe nijriil me 7Yi(J Iju-koh. iff DRAFTING. 

□ A li'watt Or^i-tlnj n MacHn* Plaiting 

D ElncCrlcnl OtbIIIhij □ StrunliiTnl [■ railing 

D Jtrchll.dmm-.l fir.ltlnij □ Bu||dtnf O on n|rur. (Fan 



Aililivtu-., 



■City Ziitin , , , , 

Slit* r r , . , r ,„ r , r ,.,,,, , ,A|S. 



Rati ynu an tc it in Pcnul*r Hfrltfitrei i 1 



Learn to Service 
and Repair 

ELECTRICAL APPLIANCES 






i nnrrici nmrha.ni«; fin nlL ijfFH-? d( flpnilrirnJ 

, r . . . a Ml prepare now ft-r a per id on* art I m l t ■?. 

< 5 rp#nH*-nci: and Me-nrU?, cipi-Mtlng n buaiiKaa _of ymir 

*n. Tu-J thjii L IiuV( IO ■U.vbry ubdul ]ini.ji£ ytitu Jut 
-wlirzi piq T, r- :■: 1 riqira jhIhjil ctjitim il jrem hmip jmir mvn 

l-Ich/Li I (.-ill apjiLhenea repair bualntt*. There Lu oJwavi a 
il«nuiul iVir impair wfirm . - - iumI 11 rui'l bp dnap ih y n 
nia^OiirM. Our proctlaal, a nay ta l*Ara li^nii-trminiuc 

tfneb^n rnu hHjw In ntjiHir mFjhimq- imirklr^r., niOmiirn 

rUancia, *;ovea, larupa, itaatora, Lri>nn, ere., and. Tienv ui 
do Ju™» ■wlTlny- All'll knw w atnrt your own biA>n**« 
an httlft chjiLluL WtIu today for t'HKR jlluMrHtril tnii>klHt 
Which irill nnluan la Actual , lii} ohl! F* tlon. NO H|iM|i*n 
win caUi 

PACIFIC TRAINING SCHOOL 

4701 W. Pica. &cpt. AP-1Q. Ids Axfidlas 4, California 



ANALYZE HANDWRITING 






■ Uuillfj IW Cunifled. araplui- Aanlyit a, 

■ Luta up co lino wmltly, up ca IL IikctIt 

■ ioura naii, Ln new mcnm-iliiS protKulan 
1 . . . Un.luoLM la HiiplOFnient isU credit 
I Dal ill. jKtlae depirlmcnii. tfluet*. ' ' 

y 



orii.ni c aeiHtee i. — 

ViH-ucia.j] Pauntrlnri 5 , hi'-' natil i*ic II 







RADIO, # 



ImsED *ra t,\£ irFirfs La ths 
CommUQlL'Jtltttd Uim lor Um 
Eilltr duirs who hr 5 Ihn an- 
iwvri T Tea. th» arui'iknirni Llut 

Tial liuiln ThnJ.o ■nn^mmlaittcji 



anil YOU! 



L C. S. has i tarlElj at il 

Count* lad ± ptaic. can iLiinS- 
ani KlfrCnmtrr Ciiunu, W r l I* 

Eei heahltt. plch ton tuuno. 

lihnilHri CirmpiriiiKi Siki^bi 5 SET- K, Strinlsrl. Ft 






Ul-.lkll er...,,..bl|. AJun UUU fitmllf rlHIl . ,U , .|L. I l f,.l,.IP. 

led ir >|J* ihS mX '."irtVi'.'u.c* aJlilll. li *, hli^'tlh 

tnailTullr wIimi, THE TAMtlrN tdlfDdL Of PEW t 

i(i,;uuriuini h-+hi ntdn siai.. Ha nun citr, mb. 



Zl'f-ZllZ 



Success in Musfc ! 




Students and Beginners by Eminent Millie TeaeheiE. 
Cheek eourEti whieh LDirrcsi you and mail uiupun fcicr 
tat:ilti#r and il Instated lesson?, 



UNIVERSITY EXTENSION CDNSERVUTDRY 



>a**t U *JBqph(llf ^ ElBrtnBt 

ir Training and Mghl 3 -mgnn.J 
Ul*lar> *■ MulIe 



□ Pl*ng, □ V-Jjlin 3 Cornet □ Tl 

□ SbIEit : Mjndnlm □ Vein r Ear Train n 

□ ChBhll e 4 H*K 4 lliaf n Public Mhaai inil 



C aiming 

XcrHi , . . 

CIV * aLMlu 

'Mlo ' ,,,,,,,,,,,, , Sat . . , 
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POPULAR MECHANICS 







'TfQ'U'LL really enjoy learning plastics this new, inter- 
esting way] For you'll actually make beautiful, useful 
piastres articles during yaut home study training with 
Plsstio Industries Technical Institute. 

NOW’S YOUR OPPORTUNITY-Yes, theex- 
eitjflS age of plastics is here! remands of war have 
caused phenomena! growth in the plastics industry — 

Creating exceptional opportunities for those who know 
plastics. Jf you a- person with an eye to the future, 
you won't remain on the outside looking in — you'JE 
want a choice position in the growing, expanding plas- 
tics field — ■ or n plastics business of your own. 

WE SUPPLY MATERIALS- For your interesting 
Srtd practical work with plastics, we supply handsome, 
colorful, transparent rods, sheets and tubes of pLasrics 
from which you make useful, attractive creations. You 
saw, cement, machine, hulf, form, dye, decorate, cast 
and laminate various types of plastics. You also design. 

NEW YORK CHICAGO 

Dapt. FM 5-10, 123 E. 42nd St. Dept. PM 5-10, 221 N. U 5*U« St. 



your Owrt plastics ic 1 6S— develop ypur Own ideas— 

express your Originality. Earn money white teaming. 

A COMPLETE COURSE— This practical training 
in plastics fabrication is only one part of the Plastics 
Institute home Study course, in addition you learn 
about the many types of pieties, their manufacture, 
characteristics, properties and uses — intensive coverage 
of molding and mold design — testing and cost analysis 
— everything to prepare you for your pLace hi plastics. 

START YOUR FUTURE TODAY- Mail the cou- 
pon below now! We will send you an interesting, illus- 
trated free hooklcr with valuable information about 
plastics. We ll tell you how, ar small cosr, you can pre- 
pare for a future in this important industry while carry- 
ing on your present work. Don't put it off. Dip the 
coupon and mail it today! 

VETERANS; ASK ABOUT G.f TRAINING 

LOS ANGELES 

Dept. FM 5-10. 1M>I 5. Wertere 



SfFC/AL RATES FOR SERVICE MEN 




Plu»tkl tuduilrki Technical Institute Marl fn Envclopr rtf 

211 H. Ld Sains St., n?pt. PW11.1Q, Chicago 1 pSJ« on penny postcaid | 

Genile men : Plcinr seed me the hats Icier "WDrCd af Planin'' mJ informitian. 
on your training pruKraffl. I BrtderSM-ruJ there rs abwlultir fid dblij;aOiin. 

Nam* , .Oeeupalion 

Slrtil. , „. u * 9 *. 

led* Slel*,... 

□ Veteram : Check here for apeerjf information. 

IJ under IS : Check here for spcciit booklet. 



L_- 
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AIR CONDITIONING 

Air Conditiimina: And ttefrleSMtion ore mnonr the etc at m- 
d’jHtrii'H i>r bHjfty ond toiparraw. liuslultHtivi^ £Viit/-*-h 6 !f^ — - 
Id istuiraitA, uticpu. iwiwa, etc,, imed| acrvijK4 TboaBaisda af 
bfuuDV&WS' ttn'i woltlng 1 fcr pht ULStaliaimnaL Trias'* Im-irt* and 
rai;-i! IriL'imm arc be i he: n.ir conditiancii. TliaReftlsiWflt.iMisjid 
ALt Cor.iii'iniiinFT indiastTiii-t are l>*riret far flreatep praperiLy 
bad men wln» lm.ia Ilia ' 'know haw and experiecce phnuld Five hIwhj, 

T M ! n >1 Before the Expected 

I lain now EXPANSION Begins 




Refried rati an Cqnjpirjent . . ,EtlflO tuthc 
kind *>t Job wWth TfMjotPOB » pjoipelfent, 
Lmincil him trhn can c arry the tebJKifiHU 
bUitk'H-Ol inaUlliFiS«#tly oqul ppricmt and 
THfll UtiiTiins it. If he kmrws the amfl-wee 
when he ia railed in i&t cuneuIUtliMA. Hu 

TfgnLeLian frLe-nJ Jjiii hll ['67 ■ICiTlbJ ETCW DHd. 

Fo H aw This Way to Knowledge 

If ave r ]'•'. anitindeyM, hi'ni'a all It Luk-i to (fit 
— d t-en.’j for eijj.-ricr ’e In tbit, mwfeni iudaa.- 
Jnat irivast ft Limited Amount cl sour npare 
at— whih Jcrt Ar* B(iH w» yiMH pnaant lab. 

iriiiielL cup balanced trasni^. TffB l-rn-n fin". 
rmiiikhimiLji ludy, fciQW C ■* h*H like 1 n tip Llttwrn , 

:IdI t-nnnw ft B._rvie» W'ntfc go KelnccrLtlan 

i f-. r-Hjiiul IdI trrrt in be '-p Inn y<*i | isum. Wbeo 
.T.u'-rn 1 lirrnip H yiiU BhOUVJ linTt j£n(iw|fi|:T^1btt 

.rjiublro yea to BetEtnri ed Sn lliifl Eft*t IwIli Jtry. 

|i.Vfl NT YOU R OWN REPA IR SHORT 

TJtJL iralnlTiiila sadly tnrienjto=r3 by naechaivl- 
' 'jnwlitimrTOB^niiipcncncewhti.f'i™ 
1-yoaronUTHu Eyq rjiyi me ret, tlrtii QEdpi.T- 
liiwicw-™n nteumuiito nsrnij -preitfiat, 
□tty ibid iLwincuoctup joarpufiinlinp, 

GET FREE FACTS RIGHT HOW I 

cork yen Dcthlr-E ta (ret alt thr fncto nbcut 

la i;-r-xt J] r 1 1 : . FI i IX-I 1 1 y 3 n :l”I eJiu efrupaa tklbW 

,_.ii! v. Jl tell »™. wit’lHuttehliggliaiithn whoidy 
.. . ■,-:i- .:-:i:,l story -of fthst's abend in Ikrnacrir 
(itm tuid Ale tluinllr.ijjiinn. Mall the 




miUTrES EHGrMUHtNG INSTITUTE ___ 

13 *4 W T U.lden Anaui, t>upt. liflS, 1* F IN. 

a the FEEE FACTS ml 



Do You Make 

Mistakes In English? 



tfl JWI irtinw juiri: what ym otp. 

mm * wire odWHtliT 

- uM *m J ppwvfinj “■ 



E'^WSS^i! 

rvJiiiomunL LaeS t'f Jen| 
fnseo j-msimUiii: yil»«F 
it If way. Nu 

WONDERFUL INVENTION 

CJrau IS mlnuKi D dw Trtlli OriV* jto* Ln> 

T«IIL|lHI— nnrl y-crj crcn uyll.-. .Is- L--T.F1 JlHil J.ishILjIl blll- 
nnfg, J! :.-|k-hec h) nj,H:T-ITlF*** IV in do -the 

Llldirr W*Tr Wf.-dH.rTu] erl[^|rjivUi*^ ItWTir. IreLiKle 
niHUUlltf. fBAKUBlIdll. uss nil-.n 1 iuJ utpLMIlMIr 

FRFF ROOK ON ENGLISH , 

A **Al“ cnnliTif jxni IkdeiiaeblpC. iTitnm* 

«in *'| ^ n»ji antAl aQ. w in 

Owl *rhif Hair ill \n ? llflTHlrw/ r 
J.WJ. ™iTI^ n™. AUUrefcl 

ileararln Ce=> ICIiMf 0 * Ceoll 







1 'Kir. H 

li Hfll 

■■no" fbii Can n™ 
a «vrtt,T¥3n 1 

ihwtif *. F 



DRAW CARTOONS 

I 

EAST * . . PLEASANT WORK! 

1*1 CHAS. H. KUHN, wtlh 25 yaen mtiiar »Tpn- 

rifnre In drawing □ dnilv nawapapar lari™, 
leech YOw h.j. |-|> i: rente, drew and tell yiHIT work. 



KUHN SCHOOL OF CARTOONING 

cap jtuarHr aiHLpaw ee e iMmamreui < ipiimam* 

M cniuuxui 

tuuii ! 




. -Vi 



Gassf^sMH^»! ■■ 






A CfiiiwiHinaBtPilflrttlJllka Bept,iM4.M ChleunO. m 



So-Lo's CLEAR CEMENT 



1 



fainndL ehirtn,. alft'.- pAacalelll, 
wdMl r r*m|ab rnoiblv.. DlCd'C'l (■!'- 
p.|n npt Taan.ttdlt'nP, jFondf boil- 
I nip vrth-T. Inagn Sub* lDd. Mncy 
tfh«r $ra-Le Mendari. AtL iar 
fJiurn. Al or Uhl ShWH . 




MASTER MACHINIST S53SS SStTS?"® 
M ECU AN | CAL DRAFTING ^ c-i- ^ nLn ' 

TOOL ENGINEERING fsL u^uJ Vy.il on. 

ALLI 1 D 5C Herat. OF M E-CHAN I CAL 

133* South U.lchly*n Aeehue, OhiCdgd fr ftllnnta. 



|AW 



dTtfDY AT ROME for 1'FTlFWMAIa StfOCHH 

nml ] jERflEIt EVRXEMCf!.-]^]^aji«ip<rt,iaitniAi 
Ei'ja — ay(-J HW.IXWrtWlfaibafnrcilM. I.1..B. iJn*™ 
jamrJrd.. VD t*i(b(Urai*'li(-:l. ] *wp*jimynic», Kmii 
Ic.lJ JiliE BC.HjK— ' Tj-n 1 Uel Eeeculivli VI-jJdeDM," 




'M yowt 0 am 



ALARM CLOCKS 



r i BSSS JKT HKEFS&filsriX 

^ 4 k'l e s' ^ tWE L R T STUBt, Ol-iiu J 1 



t ^Ib. 



□ u 
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POPULAR MECHANICS 





Why, he knows all about me J 



I" 



Quite possibly the bos? is on I. CL S. graduate. 
Thouianda of employers arc. Whether he is or 
isn't, however, he knows about your studies. 
I. C, S. regularly reports student progress ta 
Superiors. Letters of employer appreciation for 
tins service are a regular part of our mail So 
arc student and graduate letters telling U3 of 
advancements — 60D a month on an average. 
There must be a Connection. Mail the Coupon 
for full information. 



I DIDN'T think the boss knew my name. 

And here he's just stopped by to talk 
about my I. CL S. Course and the bigger 
job I've had my eye on, 

“He says lie’s had Jus eye out Erie 
ever since he'd heard I was getting that 
training. He likes the idea of my applying what I team as 
/ learn. And he says there’ll be good news for me even 
before I finish the course. 

“I know my studies showed in my work. But I guess he 
must have studied with I. C< S* himself or he couldn’t have 
been so certain about just where I was getting my training/’ 
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MARK AND MAIL THIS COUPON 



Radro 
Television 
anti Electronics 



SHOP METHOD 
HOME TRAIHIHG 

a Real, Established Resident School 
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POPULAR MECHANICS 






mo ^ 49/0 

E1ECTRONICS tyQty 



SUCCESS AND SECURITY FOR YOU IN 
THIS GREAT, ESTABLISHED INDUSTRY 



Fries' facts ’ Timlin is due sif the solin’- 
try’a F resit, f'.iLitnrnuntut induslrkti with * 
v-ciluhi* r.f i>v,.i t SSJi'Hi.lJIPt.lHIC. H rlunmruin 
r i-’ I — 1 1 f - s | s-ri u h i l ki i ! =, uf tik tiled mninle-nancf 
nsen, Aktllsd prwrntin-H. technic imm- every- 
where. Civilian pnvJurtiu-n and up-keep hiifl 
keen ptuclic&ILy at si 8(winl-9li|l i|i.stslrt« the 
■.-, jii-. Kljt lit new nnd f-nr year* to com* 
It A J Hit XYORK [ft DOOMING ta newer hv- 
fen Ln 3ii , - tof j ■ 

F.M,, FfeC-Simile tilht Tel*viBkm in their 

infancy bat tli-Bjr Are ohlJC w* ill AH' f"C mfctfr- 

yI* 1 b to sot Into his *n<I« pratwHun *M um, 

Fxpei-U c* Lunate nturi- man a haLf-milllfin 
iL-Jba in these llctild RIGHT IX Tltli, START, 
Elwlhunicfl is round tn TMoirfy svery ImtiJW- 

%ty and in runny nnw hnnscfl. Elect eon Leo 
v, 1.1 1 be the wnTuk-r -worker of the future 
And *> provide* R-uod pay Jubs for mm who 
know ila basic prinripLer, 



.Mriive: ns a NiilirMAL Lralncd 
1 ,ni ii n-i-.iil’lilii^ hustLneuii oE 

JT is V r own nn, btlh- n r n-'i riipllJiL. 
K'H h IiiiI jr.su E33DW L III lL euUatk-. 

Deft: In inrivn-try the belter 

iihsJ I III' Ise L L it [Key Sis In lliu 

non who knawr whit he In 

it-ilnc Ln ItnH n>, Tp,| I'r . F I on 1 1 r_H 
Electrode*. 

ntnrtpd -tirMt-. Von may *»" 
clccur to j-'-.-juv H'jut i- 1 1 llti you 
think- In m l»w short weeks ynu 
mwy be matin# ynuss Gi-et mosey 
un n -rnttin tMiihsicLun — jiettKpe 
laylnr the ftnwdnsi™e ti( YOtm 
Hjv.-j-j punriTARLE Rrythiyiia 
FOR. A J.IFKTTM R HlF SECURITY. 



Good Jobs Go To National Trained Men 



Trained Men Wanted 

The TTinn wins r-r-nl l]r fcnewh mudOrh Rd-dle Ii Ln RTUutrr #Ln- 

r-.Miitl lo i I lls' ihtn ever Pe-tore — turt only In Radio proper hat 

in T-Oleviiu-nn. 1 1 col BlecLrisdlc* Ln AvliilLuti, Trinupurtatian, 

CGiarnijnlcatlonri. Good Jab* are wide SpSn, WAETlNO yUK. 
YOU. in Lliu iiroil ucrtnii, opeirilioB and, nulctcauicn nf iiiodet*, 
cUccIranin eduipaiont — in -ailtis kintinn.-, 9n handreda of bndiai- 
■ tI . ■ in Iiiotium, Lfwnlmi jihJ Htudlnm. 17. 1 1 >:l , hiklhiiL bra.irun|C 

fa thin Important field in abeolntetv neewopry. And now, ha- 

1 in-nut Sit-juju linliHH j-ui-Ii tru.in.inri t* you IMS mutter wharf 

>"u Plea- «r wha-t saai ora* b* dal^p — r.nt tinljr the fundmncsitnl 
Yhucu-y hut kh* aciual axpur Isirw u Utai ssnteea with kntiwliig 
<>tvp precise a worklAf wPtti f»aI esurlpmewt — demoni-tri'i- 

En« each rlvM with kmnvIudBc. 



Hational SehLsu.li, DapF. 1-tt-PM mill ra (*w*rup* 

J. Figwcraq Si runt *r prate W 

Lot Angclci 37 r Cafiilcrnla p “ 1 ^■ rdl 

ve the f-xmple T.vxhiiB nnd Opncrt'iinl tv Book- I 
Ihnt "it raleirr.rn friHq XntLiinal 5 cAhiis 1 h wiLI UuLL 
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The Steady Pay Profession 

Good Times or Bad! 

SCIENTIFIC CRIME DETECTION 

If Is Easy to Learn? 

I will tiiid-Ii JiliJ thkl rudoifing 
PfMiK-n ilurir.tr JO"r apora dim.* ltd 

towf. It p+ya to- be *n roert in 

Blbimi- Pi Ij'iLIi-ijCj llr^LmdidiEitl- 

feES&tebCTf.M 

InlriwiI ku rvjrv--.il Lit min] Hid WMb- 

pn ■n-p™ BP-DaaM-fol-kjrie r, * , fo l r I>* 
L-: I i- i i l i r-.-u l i u r-i bureaus (brauimont 
America, You, too, BUI tpiSthlr 
pi ti.4icyDurii.lt to become m weN- 

|i*ii9 viliiHiliiSirtP or tilt- iBW, OftrTi 

sharing in the ptnepiKiB rfw>ni» 
_l __ p _ cJTtjcJ foe wjjitcd crlcJnaln. 

FREE! 53 PERCENT 

“BLUE BOOK of *11 IfcnrSfldiipriBtiraiaprn tlw 




TIiIh limik 5 h Tii.ll l! csitltlnff tu n ik heads of JJormus. Mary of 
lnfonnptiD t on xripndlnp Chrm _ki„,vd Bcrttiir^ about trimc 

■dPimcdettcnun. it^illshow detection before (mir-mii with ms. 
lun V'luBji kl -[ BLnHtil ill New [lit? hiivt Sl-cOdy JCbJ, -EMuJ 
B grind ™r«r, /f#W. « . B».l»rSMBnij 4flrt«fUEfJ , H. WrOtotu- 
■moiiBaty Jew coft. Clip ilit for full puticul-jT; aiid free 
BMjwnl55-...JUilSLUHl^K, Iwni, Rlw ml,-. 

INSTITUTE OF APPLIES SCIENCE 

1B2D Sumjtlda flve. r DwpL T 3 J7 Chicago 40, HI- 

i" “«*T^uVe" ABruEftacifllce" 

| Itlfl Sum^i>l4 An.. Plft 1»7, CM»fV U 

t Qcntfcoirn; Whant ony ifoUlTaeCail -an my prt, Hrtnl Bin Lha 
r ' 'El hin of Ctlipjt. ' ml complete 1 1st of tden(=flci4™i Bu- 

, r,*:.UH * — ■ | • :il i • : !.* 'I . v-auto . I- miliji Jf 

I taw td«fl Hid tVrTVrniH Offer. fLltatmllito will La Mini ONLY 
• tn ninuDt eLutlBj£ tLtlt AjC.J 



I Ail-irtsa... 



POWER PLANT 

ENGINEERS GUIDE 

WITH QUESTIONS AND ANSWKH5 




FROM COVER TO COVER! 



JUST FOBLIBKED— Fur All 
Liifr-in“n. Mrc cnr n .Wi ter Th to] - 
— . tjllcrk, Optra Aom. SttvnJr 
a uid Applleau' ' 



PjmOffc. (linking twn, t. 



Llb'ini In 
ISM MQH-I 
I TOO imiHMIV 

IAAI FACTS AT YOUR 
11/ II | FINGER ends e 
PRACTICAL INFORMATION 
IN RANDY tom FEATURING: 

llanln prlDCIpfcn or Rtr-aiu EtirI- 
nw rliiR. Including Rnltr-e -Cn'in- 
■t ruction. 0 pc nut Id Band. Hep aim, 



ptj[fi|30i water tratern, HoanndH're, 
” i rent me ny, lojcctarn. tna.pt draught, 
•Hi '>11 ’iorm. atofcr-m. cnodrnjwrn, 



i. ttwioiiiD 

Get this information for younelf- 
ASK TD SEE IT— Mail CBUpetl todftyT 



AU DEL, Publishers; 4B W. 23 St. h New York 14, N. Y. 

_ MSll ATOELS Hnwr Pitot En*HiWHI Otalfc fPTtee Hi OB 

T de™ ftcc IriAl ItO.K. I wlJlrnndt iL !□ 7 flare uid fl nwattUy 

iuuu |e h cB-lit. i.nitrwlJE, 1 wtU hum 1(. 



EanrJuiV-J by_ 




this great rook 



Ercu foraitr* Orffy 
lover or ln.iTflfifLi?b6 
fill 'ju Id Lire a cop? nl It. Tlila ninns- 
ioe bouk tflli hiiw tufepaw lusaffl — 
ti'iT?- to brink III mb — hinw (u iruki 
Ui^rn — how to ninka rmnsuiy an a 
ransfor burarnun. A rJu! fr.r it d^rfay 

— l'lt£E r ioegOut w |rb ray upcdii 
DfJurot i rsuiBD Jit A uLmal tSmsILni;. 
H yea Irrtwwtsd Lu OnlllBK and 
■ , Hhllns din n n 1 1 rl | m Jicobc thort 

I trre- H no iS r.-m 1'cm'K nrorj {£, 




with So-lo's 

PLASTIC 

STAIN TREADS 

leah, fowl, ^enrlltn rBLb*r. WnttrpriW.F, 
iri-iL-id. CurvtiJ "rtatinq" tor extra aaPety. 
Neiing Treads.. fnlB', 20t ea., Vu’S+'i 3Pt m, Flap 
Trwndi. Prill'.. 1(h m. Al Hinlwdrt tr lOt ilwei. 



What Every Mason Wants 

" We have Important Masonic books for 

Bine Lodge, Chapter, Coramsndery, 

Seoftlsh Rile, Eind Shrine. 

, Oar RLtaB.!& Aes Ua*d the WofM 0*sr. Sflhrt for 
free CBtklnf at banhi and ntuaU for Miaani, 
Odd FrUawD, KbieNfo of Pythias, Kniebta of CoLumboB, eta. 
UHA A. COOK, PilblElhar, P. O. Bex. 794, PO. Chldtgp 90, III. 



CHEMIS?^-- 

TPivtVi PD limit lu ITrir rlnrr.1,1' ■ cbinri. Star idnnmniBt 
1 ■ . Lu ulur ■ - - 1= JmepMwnp*. Inrirrlrruiu, ri^L-elcti 
■ IiDd Etsnd. :.rw ImAuwlee, ElUbILlliOd IndUllri** it- I y Otk 
WDaniDHld. I.C.S. LrrJnint- . . . Tirx-itlrjl . . . Uuirmjwt. 
, . • Ortiu dh ik [rhjc f.,|r| in- you. Pmdpjrdlrm pupwrw 

eucriwiLs- wticcki by nawd i.-!u-:ik-j 1 c-inii iirtt*. eonpdldrr 
WMWjlwtPV nirinllusjriwlw. .LI 1 1 1 itWH Pin Mimti ■!-» cuts? 
TO IJD.U-tlia-T.'.KT'. Our ,fl ilcwi hwuD rn?-li.lnuil ill iurhn.nl 
tUSiia wlmply, rlHriy, Apr BflWl D( OTdlnUIV l»l*llll*IW# 

«:■ ' ■ " 1 “ ■ r 1 . 1 1 - . ■ I v 1 , ... ... ■ Mm 

twre (he tntnblf r.L J . f—9 r_3 ROW tor frm-r bnaklwtC 

iBlirniliBi jl parrtLjDidinfi Jciyih, BIX JS5T-K, Strinlnn I, Pi, 
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MIDWEST RADIO CORPORATION 



CELEBRATES ITS 



25 ^ /iaaiv&idAVUf ‘TfietVi 



The year IMS complete a quarler^enUir) 1 of 
pioneering, of progress, uf idLbttttHenl, of 
leadership in Ili-e field of radio for Elia Midwest 
Radio- Corporation. Very fe-w radio munufai;- 
turers tan match the unbroken record of con- 
ls*1 w<>u.S manufacture and of faithful adherence 
to high -quality standards which MIDWEST 
RADIO ha? established and. maintained during 
the past twenty-five years, 

$tn Mi Its e^tahl ishmen t in 1 920, Midwest Rad io 
Corporation has figured prominently in Elia 
pioneering of many outstanding radio develop- 
ments. Among them: Sind* din I, 3-gnug con- 
denser luiLiery seta . . , afl electric radios . . . 
npHtmen^H , , , screen grid . . , amplified 
and resonant A VC . . . dual speakers . . . 2it00 
melons hand r , , shielded switching . . . noise 
reducing antenna system . . . pu*h button tun- 



ing r , , ceramic porcelain insulation - - - rein- 
forced capacitors . . . pre-balanred coil ajisembty 
, . . scoustisonic louvres . . r 9-Rand dial . . 
and olhere Coo many to mctiEion. 

Today — although si ill engaged exclusively in 
the production of electronic and radio instru- 
ments for our Anuad Forces — Midwest is plan- 
ning. new and finer radios for the post-war period. 

Plon to Buy Your Postwar Radio 

Direct from the Midwest Factory 

That 1 :* how thousands of Midwest limbo ownertf 
for £5 years, have enjoyed ihe finest in radio . . . 
and at SAVINGS UPTOSO^ , Midwest’s Factory- 
to-You plan of distribution has been amazingly 
popular because it enables you to buy better 
rad toe for less, and because tho Midwest organ- 
isation Is directly responsible to yon. 




WRITE FOR CATALOG NOW 1 

There if. nlrnuty n liravy Mlvanrr it-pftinnri far Out Midwest ttadio* 
Cftlaluijr In Ins iinijmd after Victory. To 1 m mire that yue *ii|| mjaiv-ii one 
of thin unttcapira, iwtiiI the coupon Irfhtw r«y|uraLing that your nnmrlKi 
I ■ bleed an the preferred Hit. The prinL order will iw luniledl wj act mow I 

■ Mr. A. G. llorfcuD, PrnuLlsail 
1 Midwrat Hod lg Corporation 
I li-AJl, 5P9 rirtmdwiy 

I Cincinnati 2 , Ohio 

I C«itl(uibct.| : I'leflA^ ]Aac4 my name on your lirt to cewsi 

1 Lb i- Brat pcab>war catalog of MIDWIST RADIOS. 



Send this coupon TODAY I 



MIDWEST RADIO CORPORATION 



OEPT.iE-AA . * , 9Q9 Broadway . . . Cincinnati 2 ,qhiq 



OCTOBER , 194S 
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BOOKS ON APPROVAL 



'Voz&fiwtai Shim jut 



tzxrzz irsrn asstmi- Wl# 




iWu TIUT 1 a* HtmuiL Man 




TOflTM? 

«|£j &15 . { wmi a Pdfl^rSIsJC 

iKH dfo Esii^TUPJ. HAVt TUN ,,, 1 
t 1 WhSlE ¥OU LFAShl/ 



IFIiJOT li WDRll tvlilln li^ilih'/ 

... umbers* bi-MitituL luair^r 
riarfck Bun ciili-r-r cltti Bod 
niral^iDi)!* f«r l-cnir liam*. 
jNoJio* Grdlunry"*: tnwl'" pro>- 
*>,m . . . but illjeliicrlTe dc- 

hIl-MPi l-'jIEtI T-Th lliun: :J i 1 : 1 In 

-'Jct,' VfTT B’a hdMfa [wired bIlojisl 
IJ 1 * ta *a±r a Ha «i£/ 



I V.'iiniinL nct'clcpmcmi In 
Rdlnlwv Cibf.Ti™, LiiriulAEky. 

| Outy-lik* UobUhbb, Ovcctayi 
In E.t-lnclid jiuciY-mn t>I Ran 
tVnnrls. FyuELc Lliaftl-aldn 
flahJbra — ind mnnH.nSir u- 
pHmfkiMltt tuetahakd Wi™iw 
- uryuraratii enjoy In ibotlir 
ih*t iBBlndwi mmUu , 
lYo|ectii, ruxtrrliiLia.MilsIirt- 
pln Lnacructliiiug cnjstcrt by 
Amartra-B. IradltSC swtl^Tin, 
ct.'iJ they ere i-sun io ctj- 
Ji-yaf w?c M’f SohBvn tubwhiln 
S'uir HA VK OSE.TH1HD 
r *it MO HE on aumUy* mru 
nr. I liUBUtlild tblnci lur fine 
kb In*. 

EVERYTH I KG i rhrI / 

YOU M,.:o rrr /FREE f 



ntntirup 






maii ms mm jmri 



Jex WEN and 

WOMEN 

KOUWO A WP Dior 



1RATN FOR KEY JOB OR BUSINESS OF YOUR OWN 



REFRIGERATION 



AIR CONDITIONING 



Wlllm; rt CM it OHts H»id Eipirt Stnrei. Bit MtirUn- 1 'ir UpuiUn WH 
CitittEiH Hwt QpMrtuMlK. Apinnd lit VilinaE M G. L" Irwin? 

wir-t": Induibry . A ihIvb ahcrlarc u£ aarrln-vparla vavlp In rv branch 
B(l pnl-lrtf hM Wh “f*fl (hfl^MMayti aT a» app+rwltlaf . HJH; ™d|' Inj p.w 

Iniparp. W-'** cnalnAl chaiiiin.il. Par n Tyijc. Oil* Wlm ^au. mat IB 
□ at [fit fill fitta will™* ciUlea-Jm. ifrrtfiTtjjATa 



INDUSTRIAL TRAINING INSTITUTE 



AIM LawHiHArtaut Em f L p 1k . Chdcao^ III. 





STUDY AT HOME 

I j' fi:iLl> tmLr^il mm win blf b- 
et !>•■-' : w«f iHid TiUtSiJr an.> 
craa in tHBlnma and publld 



U hr il crdwbwb Wfil H4* »■ Chan 



. Nom Alilllly: Mere FrfltUffli More Mom 

aas ^Bg§P^ ,a 

:a IrliLflUllPli IUptiPM-U Chlcapc3.nl. 



PRINTING PAYS BIG | 

■-Hfial* >mi[ ruturr YCivT- Pwapara tea a COMPLETE I 
llllphlY V*"f Haitian nr a. print ahnp nl CDVHBd ONLY f 

nwn. aiy«c"l» II. :)~ i i..a-t t** wtrld w 

anlh.il J 1 L.C In Uialr pralx cd — r br.m-nM O I 

pragum and the dmhiiII *tia"ll4H /I f 

"U*^ nama inday for lw> g CABM ^ 



Will Hll. BrpL Ha. yt. rl 



TTRPrU AVUUULD 



Jnternational Sdiool of Printing, Tray, Q. 

DRAFTING 



SPRINGBOARD 
TO SUCGE»t 



■ 



lalbdlldBB 
L 4 H b 






' crrJ T “mH 1 Amhrlnpn in H- n n InET *rt 3 prudurti 

f'-T 'il ‘j^Hf'rnh. by^*^ J nfnd 1 7 TC 
t Imp-c-nont bcb of r au**, 



SdinU, Bn S 4 SJ-R. SaiHii I.P*. 



1 ilMnji . ,.- . 

■ dHt !:KjjI tl niiiimkllli 5 . Hlcllpn hr. Dl|LllST.fh>tin 1 . HU 



'CARTOONS! 



LATE »UMa lain toil re." PI * r-TiYATR OBintHAL J. — -a 
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BE rOUR OWN BOSS. IN YOUR OWN BUSINESS 

LEARN 

ni A 1 % VI A 0 % FABRICATION 



plastics: 



CASTING 



SMALL CAPITAL , 



STATE T IN VOUE OWN HOME 



Tim nine C-L'Urrf. BIO INDUSTRY. 

This Li - ■ |'i ur L u r*. 1 1 j-' h YOUH5 TODAY . . . SO jj.l jUjrtmt nnw In 

U'hht tin fet U BIO FAT I Mi; FLtiLkS bUilfti u ur yu-ur tarn i: r 

Sirrcan r-:ir p.-,-.H -'.v.ip Jo 4 >i-. Thli NEW tdUCa.LuIU.] plan girra 
Eh* Hiumd J-uiiila.nipn.Lil knziwLi rlHT HI'S (tit prnd "Cnl W»|l>lll( J-OU 
n«d U ht 1 KLICOEBS l!\" PLASTICS. 7 tu» Hriml c-j.rlL^.I wr.rt, 
conninLn af TL'T.rl irj; u.-| |f, T, m n 4 1 IT* I cm .j.peA OE FlualLUi raALlriutk 

PLASTICS I '.TJ.: Iiitj; juu J.V YOtUt £>YVpr HOME, J.ibrl [ htlon. lAftpinp, forming, 

C 4 . 4 T 1 NC l f'nliBinj, CiEm.il !■ 11 * mi'(b:iil.H 1 ninjrl rr-ibini, ositi^fi r:imf,i>\inr1 int[, 

1 Lipina. etc. 

FOR; FL.II.L INFOllM aTIOa’ FILL fOCFOM AM! SJJND IN ENVELOFE 
FAlnini: Lessons OH PASTE ON A PENNY POSTCAHU TO DtL'T, M 





PLASTICS TECH 



division c* BOSTON TECHNICAL INSTITUTE 

SCHOOL OF PLASTICS * 4707 Euctid Avenue, Cleveland Ohio- 

t MtltcfifllS CEHTLEHClJl: PlmK uirnrl me FREE New llUE SuitY:,i Bcmklat' 

d Complete street ™™ _ ,p. e. zone 

Working Kits, city — ™_.™™JTA , re 



IPs YOUR future— Make the must of it! 

Start now to earn 
the bigger pay in 
electrical repair 




W: 



'AS tfcern ct*t pirh pa 



npo 






narted Ip tlecUlsml mnlniamiuea nnB « e n I t— - n aJ c. i tc p ■ aoi* h 

SUtnT 4 ra you mmiLy VMitll axpHclnnc? nnd iibClLi— TO CHHh 

In ufc I IT U Dices fl.TD Etr1in« Llir *urt Ct UnrUjjKjurtd 

nirfoiL— juicier prn*Lk*Tl — tn liuadte tlm grca.1, vnr.iitj 1 -us 

clf-ctrir-r.j Tniiintaniin^Y. mid itpnlT vriwt 7QDA > in*m Ibifl 

wuil-kc._i-.vii i-lucLricxI JLbMrT. Vmi CUD 1X10 1 

THE LIBRARY OF ELECTRICAL 
MAINTENANCE AND REPAIR 

| YflJi.p ISIS jwurrf, 1714 BFuHitfltaM 

CI’m h 3 i.ii ft* '"kauw-liftw” 10 tncbV Hli'iiip nr ™ii» 

jnb. VivH fempl.H ViuW VPI 3 UOlV. HI iimtuU JtiU IJPCB Hi ruiCut 

nnd ftm-r+l'K- Lmllp, Lip injjtn • Ini TSp*lr n^itur aLurLuld imd 

■jHIWTDElFTh tip '.li.'.GuilHL HTrlHOt CH'S HtmYruScjt UullblcS- — lO llj;- 

ur* new wirullAFi Iw ekl tn."" — DC mil AC wlndlm?? — tn- toil 
nimncuT* *nntSin.pa — 1 *?l imlunLiuu iiuitw*, etc-. *14. Dim 
lv.il; Id full nl dn.iiL'liln-alKiiiiiii|i tilDVLk Hint, dlww ^lll^lclb 
ULLlk imnuilki, etc. 



TriojJ jJijf cDupaa TOBAY 
«* naiw-y tlewii — ipnd*! piflti ansy p«|inwit»^FncC I'M 



MrCii in , Hill Bo*k C*. F 930 W. 42 Si,, N*w Vwh 14. N-Y- 

Stud hid tui :«i darL'' (pat csamlntihan the ELic-IumI Milr, 

Ldnoed mill lUpaLr Utirui'. If inLiafiirtury 1 niJL i-irl Vi'll 
■ l.on In 1 0 Wits trj 43. DO muntlilv viiLII Du mm :f » L’.i>U 

i. ... m ■' T -HI — banka ptnud. I.Tu JtW 



A SAVE WASTE PAPER 

OCTOBER 1915 



"The Eoofc Tlmy'rc 
Talking About" 



A 



ARTANATOMYs. 
SCURE DRAWING 



i'll , a .a*!S5, Kfl.ffir Jlffi-tfiT,- 



HAVE FUN WITH MODEL RAILROAD 

a. route! tfa# 1 Tb«L EUlIkMttd ThlfJM^E 
. _ Yd' ll Ju.iL Invn IU 9.lHleu-rinsC wl ^»uh» 

Hubby. [wiiU. ter yarn ■C'£ili]im riEb-i thli 



HOW TO WRITE^PROFIT 



Many n. furmcT clcrk r snldicr, hoiui<w r ift, Tnfi.liT.ni ii‘ , tf4th#F 
b now wrilir.R for profit Wliy not Yfltl -nan Lrn.i'n 

and a Liirt mnkiniH monw Hitht Iti Pfiua home . . t under 
llvft imLniio, pTAOtLul impthads -of Palmer train ip B . . r fOF 
■iTitinff IV: Li li n r newipaper featercs, irmffiiiina 
rnidio scriptHL PalinEr ia erulorrcd by duO-Ii l4Wi.jtl* w fl tfra 
a* trertnl-dc Alhrtrton, Rup«t Haftliefl. K*t}i 4 rLTvc Ncwltn 
Burt BdlkJ, "I'd Itavy. j)tftrr «1 ten peara toaacr ... tut there 
wax no Pnlwar Jhfttlti.it* t}i*n.' r Ruth Cnmfort Mitch?]] 
jnld r ''You arc riinVinp: jt pcanibLc tor betfimirri to trwvc] 
met a liidh-way, inbtrsd of » rwuwh JWad. You peiyetBr 
(jmrs if b penfcnalon . , . rn]]:ns Tor sunh sound. Bane, con- 
STtmctivc train in ir di you nfFc-r."- Hundreds of dUrtCEt&tul 
SiftdiMitM, 7‘<p ilnil «ul if Y-fN lin'^ weftinir ability, ■end 
for oar "Thlent FLra<Ser. ,r It for ™r fmnli. cflrt*- 

i!i;ril|jil nnn lysis and a4u|fc? P Nit coat or obligation. It may 
start you on an Idea] career. 

PALMER INSTITUTE OF AUTHORSHIP 

49*2 Hdliy#*4d Blwlr HsMr-wd S*. d*Hf- Dipt. TV1D5 
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Inventions Wanted 

Patented or Unpatented 



IiwttlCtaM <*B now be l*fely mid wltlwut patent- 
ing tuiKnifi. If Tiyn titv-e * pracElcMi, iiHiful id-en 
tar j-tle, either ii n, paten ted or patented, "ritw 

INSTITUTE OF AMERICAN INVENTORS 

Dept 4 r iai$ E*. St, N.w. W«h In^D nTC, D. C. 



IN 90 DAYS [ 

AT Home 

Money- Making Career Open 
to Men and Women, 18 to 50 

Uun'IteSi nr man unit v.-.mL-n belrten IH and '■* uih tip tn tid la 
■ Jtllgh il:iy flrliiH irJrnUHr. Birndlxli IJjIkjjre lii.I EC|, ill ii-Tllfi I ““ 
ttexunmEi. Time It bia d round fr« iSttJitiri. ImliiiIijIi, ju 

i:"iiis-j iid elubi. GniUkitej earn lirfi nail lime Itcciik-i 11... . 

Uueia m lii sirlijiH pranlin la (hell p*n oOc’ 4 - QttMTI tbahn rihiJ 
tji'iie/ rmn liiriia LrujiriiLnu plten la ipurs lime. Leim Lilli In- 
Lrtenlup, iiiaiii-j. -jiu M iik prnreirlrin Ln tbiir -btf-n Imiri#, lliruurli -cut 

L-imt iLinly comma. time IniLnubHE u la nut 

UlibrOlly kniti'n rt(.|ii*nl IiHuHJ. *bi| ton n«n 
L'i.lr£-£iiilL-ii;u And prep ire far fuame itrutlry 
lii qiinHtUn# (nr . sr™r T1 IpI<di«, f*ni|rin t»n 
Ihi pimptitid In Id En 1 mrc.ii's. 13:iiiy earn 
Trdillt they Inm Benin KlqF training- it met. 

Anatomy Charts & Baa ktot FREE 



Enroll n... 

uuny nr-tdid nippUei. L' 

frcM-iai ftfqinnn (nr biul_. t — , _ 

t,it. Bend ttK cqiiDE n el the* Inr rttnplitn dttnlliL 
Anulhny ClurU ftld J2- PdflEi IllUJlrjltd Batklrl, 
FHEE. (MlllBld, 

THE COLLEGE OF HWEDIEH M A 35 AG E 
pint. »1-M, m C.M 01.1. Si., aiuw II. Ellina]! 

rirara lend me FFVFE purnitd. Aminmy CbdU. 

BtoKLec and «[*□'■] tie deulli n - — — 



Do you want 



*-„,togo to College? 

^ . . or to enter a Profession? 

i fllitf 01 Attommo, Ar^HveHnw. THurrpis* fiwifin/; 

'ei Kd(nj, KorinT 1 C art, flwienptrirta, JjSfjuari' frkilsnr, 
CipiL-tHiJrjr. i.'m.Wrlnrfar, C'Mnrp&tii. MW, M atitf**, t«, j 

. or get an Office Position? 

_TajEnttaFWbpni Km peaetlenllr MTTBT Hn&l, JIMh FfcfcrwH 
U V! 3 ^-unwnipJMO h.hif MiupUiieii men beHiwI LVuirae 
la BPiiKt fciiu* jiL liamy, «h FAST tu youj time anil abUhlra 
permit. ImjILK ±lfLI. Ut nsffidGriL HrfMkil WCtflc — iirrmirrH yrji| fftf 
■roIleilE, ;iri.‘-|iiurF>Hiiir,B] nuiuJiiiiiKUInr^, UifUihhk, III U iik|tjt. 

tcxla furaitLhO'l . LU pi cun 6. fprfli for It. FI. suTiJix-ta 
f i w,ta P l, * l: <>*!- ^IriEfesniijii^wjrtl^ii^l L«W LnlUun.evilr 
i 5™ 1 fnerwan Nc hkpJ, l likiwxi, erf . I Stir — endoned by ciluci- 
| Win. FLnUb ynurblgfc Hcbuol educaUaEi XOW, WriujTOPAYl 



High School Co urse 

at Home 1 






■ Amerlun SihuL D«pl. HTtE, Drtitl Aii.a! fillh 9l..CU(agp IT, IIL 

“ fiei'llcmcn: Hnn>1 th* FREE Inle-rm tEluTi eovBrlop npcnlnl truln« 
* Ing tn mhJoeifl tdievhftl iwiq*. Mu alilthUkm < k > indf paru 

■ Q Itlitl SetltHrl Collnr n IM«4»d Fn tKntnElHf 

■ n Atr-hRq^-tini p.n?i Uull'rirtit □ EirnltlnEl tnii P^ildq 

■ o VTtTUHlTl if J-.ciClilcr-rl lilt Int Mill & IVubILiL 

d u UUkiilfm MjnA^niiint nPMi.tir« 

■ n Elm-trlrat Ij.riii n imti n a □ Frlrsie aeyj-etiiT 

Z n i li'i- n inf l ini Herrlii.TATkin □ M L-L-h indLilL Eitgltictrloa 

■ H Affopiinti tumit nA-.io.Edim 

■ rt.'lhi-Jf Tludnlnfl p - nPin m«rell Ip 

■ □ ElretTaalcii iDdusirta! □ Radio 

S Km “ ■■■■"■ 

■ 44 drt*»,,. 
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ORDER TODAY FROM THIS LIST 

: 23 . jUIRCOHQmOKlNG jj 

HANDBOOK 



ftifHG* C^hjTMJGTIQH. T«pannj- bnljdj F**ult*a. tfJarir P SMHW illu*.,. pp. Wf-t* I# t h* bnrfs jJ-J “ 

*V Wf«- r«( andjlal tr ?™ s^";rbJB!S 2 *L«»- DUChoriwlJvO ----»—> 11 (H) {wry mta, will yip, 

St UKCuL *ufllKH (Bi'tl** unilnur -nr jiTcim- 17 55V |,,M flpwllil. Ott'aln* RNarhC-l* #»» rirm-lnV CE&Jjfi 

aivuul, 33U 8TO Bl33ta< ■ ■ “*■ ] r < '^?“fr7 l ! , r i |,ll< *I 11 - £1™ u( ■P** 1,1 '. tvtiy ■1M'. Thin imft fJjfe^E 

Himrrhla, .in*, lilOnEJiiv [rk-eL Linnn. D.WJ- rnhtnrr irinl l»W tA ffifihfjUw 

A KhlBB ■.hid* • A. B U B CT« I BC Bit/irC BUMP A.ilHIJ. BH* " , * '£**■□. IS bl 1 - 1 "- — — -VT-. ■-?- tE|I 4 - — ■ I 18 Ufa Jll 1 

Speei&lt 



■ft BUIIAbNB— PB'ftM. PTMIBS, wan, WPP SM^vl.t, act . . . u^n 1 ?, . . . ... 

* Lai*.- i^irm-jidm un fca^All fpr n + , + . + . - * * +* < r 

fend nwr Tin I IdLiig. J'ur »n»iiLcn Ur k«|rtf«v 
1 10 mb, hIHS HJiutnU aaa a .. . .... .*2. !» 

^ W^liDEN Bp AT ^ AND SHIP ^ DUILDI Kid, 



■hlpj *fri t- -:*+■;», aJA PMWi 134 

C WILBINAl Art mt. bull ntf. .ffwtrle 
^ wrJdJj#, flit BUO irffiiri, bU IL|i-»lr*‘ 
S 4 *W u u. . i-. .. -■«- ojl.Bd 

0 f DllARr'S^lASIC wjichinE SHOP PRAjC- 



T feftrr Pi t T A 1 WbHMItf pnsuftL. 

■ Cctrm'IcLe InsLrufHLm find liiFonxaAlan. on 
rtc-ry ijIihiu l-T ih.ci.-L iiil-LbL wrUrhlnr. litrludw 
nuxar OiiiliiK. 5&B .375 ULoat . . a . SkZiOO 

A PUfHf.ATICS, Tnefcirfrt fell T-l-iM uE 
.iKdsiiemHjieii w Ji#l* ttriu- sgl-f* *« 
grtBLIrtiL |OTOM«li. Blifl jjiftL. ELit-t 



. -5100 

U SLIDE BULK AND LOOfllTITH M 1C TA- 

^ r« 5 ^T?ajs? •ViW ** * 

«« IS ijl«p» Mi !» pa™ . -S-i-BO 



2 o. m 



tebE 

ESS?* r,rb f m-jt+zsi -— I 

SHARE IN THE 
MILLIONS TO HE 
SPENT 

Sf iis* ^ 3 ™^® 

; r „ haialLie *“"■ 1u ' 1 ' h ~ 

[TUT l*_» i r n ] M ► 



2 1 WtniM WULL DltOUTtOM, \jL 

■ -!!?«, Btf** ggj^waaifeg 

0 IDKt* ?"* T| "ft. “SHJHW'l'oSJfc 



io* ramvr . 22 Vi« f«™ 

law 1* ll 0IW4 wurklr^j drawlmn felli «tM«l. niiUFIjL. UtCifcd. «■ 

... ruiJy ULniCrilad. r . .SJ.Sff |ikLa. ■uUiutUiUvd, FulJy UL 111 L 3+11 

sn grfs^gsSss-^ySg 

12 HUMIINS I M5TALLHT1GN and HX- ^‘T- Mm l* mu nzlsrj fnr Inuclnr rin-nru- 

Mil. aafl iw.M.Al,™ tnTnalT tl.aiii, trjuilj, piwrd ma.lnif rm-Oinlfl, h 31, B P B C & B Ofi li U- 

yV& ^ ,N|N ™ - T ^- 

13 a ' 

14 ^ 



k Ct^ffiTn^ihodf, 

■i ... 1..1 . . p..: 

c ■■■! v--.k-.Iiv:', 

.. Hvnj- Ih-biutTi -rf 

■■ * !i I l-r ■ 

KSSEiBP^KMs 



HCU« 2 S. ” m . c 

h '- W 1 ^ 1 -ml.Ufe ] JW jljllT IIK^t! EJXt .'kViHi 

9G N«V*r PUNTING M-THjrt. 4 no 
fcWi T-4E« -pnd 1^13 hllUK. Ihr iulKwrt 

Of IimUS^ L-j 1 TiLliiiT L-ST feii? »*jrJ*n5l Lhumawfalg 

. . . It-nffe ■ ini iiiLUKV D 1 V-.-I . 1 . i. . . . . 52.00 

zu wua uiu j“r P*a»» 4 .a-= 1 l A l40 .mqmhm.di. 

15 . | 1 I 8 JSB Jl'ES-M ^ 



'■■■ J 1 1 '.' C- tha Juti. £ TO 



TTb GATEWAY SDdK CO. 
DlplPM-IO, J 2 It Stats St 
Chisagd 2 P IIL 
SHIP ZDI 



DU. S4nd Ehd 1444 i I'yd cln k-d r.15 11. I'll pajl irfaB («wt f,t pill* X MW 

i*ni* i>-.viiif p iti j uniJ.lu« is&itpp, lr UBy twc* Ji tvu tnci^ir ui iKfnrtoir- 1 win 

4 1-^nrr'i LI 111 ^ anal *1HJ run wJLI jiiiuiU lily jULtury', Uufiy, HU CffD'l hn admiLcd. 
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fearh REFRIGERATION 

and AIR-CONDITIONING 



ARE YOU HAHQY WITH TOOLS? 

Eiceptional opportunity for men at att Up to 60, 
Hie demand for repair mud smfiec mechanics in both 
ftEFIUGERATIQN and AIR-CONETTTONIWG la «yte 
and will continue after tho war, you can easily and 
quickly— 

Learn Jo Be a Service Mechanic 
af Home or in Our Shops 

Our practical, thorough course is toy to grasp and 
■can bn studied at home in yottr spare hriEurj, No previous 
experience is needed, A common aeln.Mil education la 
■MHinshu Leant how to start your- a-wn business with 
S50.00 wnrth of tools in eaiffse or basement- Open tin 
your own shop or take a well paid job in Lb:* Active teEd, 
Write for free booklet 
today. No obligation. / 

w h a teve r. / !j? m 

W*H CfflJPOH TOMf -U0: 



$T«r 
tOUK OWN 
RE PAIR 5 HQ ? 



Send lor FREE BOOKLET l 



I Kschanlu Training Schoel , 

| 4KI W, FN, hit r.l», Ldi I, C«l», ~ | 

I Dtar Sint Plrnae Bend me, wit-twot eklisation, yi>ur I 

j free eiH-lnj;' .M Tull tfetail*- 



L cn ~ 



JBIG BUILDING BOOKS 




A New Hobby! 
COLLECT GENUINE 
U. 5. MILITARY 
SHOULDER PATCHES 

Make yerttr den or lodge room the cen- 
ter of attraction ivlth chb fascinating 
hobby! Over 300 autheaiic military 
shoulder patches in itock, from 15c to 
50c each I Scud 3c jump for FREE 
illustrated folder and price list] 

MIDWEST SALES CO. 

P.O. SM iOM d.pl-Pni Onuli., M.hr, 



MECHANICAL 



FATS I 

p w. And! bic-V or miy pmcIiEt 

nffiiii^Pm dnl^ntni II. 4ha trail 



iTiwhuilop u-j» bum ii 
IiThi'ij' L'J'jm.t-! ur . Idea t-u j 

£ ,4 S%£*S?' 

|i*+L Hit jiltC. vr ilrr 
It^JjRirpL EnitlnMdni , , , U 
Pnwlnij . . , sliL.;, V.'rt 

Jianmml Eirmpadiig Mg, Bn mr-H, tenNii B. Pi, 

So- La’s ** No H&af 

LIQUID SOLDER 



'knuthm 



j T*p qv.lllY- Walwpravf. Mend* ffl Y 
| Ifllrdmihi^dialsji, lomp^, ra^l^l — 
| hundMtff el ■umil Lcnri. fob* lOr. 
I Wunf -drhur 5 i-L* Mnn-dF'-f, Jlj 1 ; hr 
| KhirVi. Af Hardware pr 1 5t Item. 



:SQ 




lM4li 

mnle mwr r 



liikj.r-LK thill ivilL liu'l|: yn-u El? fit hiOT 
on<r^ ArehLEiiciura] iit-3-ipn dpH ifrnwinnj ei+m 



iiFnlinf, dr-COTuJSELaaJac^eanaretG tarmc mi nu-nf fltiier b'J^ 
J.er. mr* inj.-lij.HFrt, 

BETTER JOBS - BETTER PAY 

Beep buir now ni good pity, nrpd be prepared E D I ■ I O Pi 



F- 1 ! r- 1 IF"' 1 ™ 

X htHjm. Hair tiis-jjuTLuaitjuU ThHF 

ur» jFi-wnj-a- Hir niKn WHO KNOW HOW. HhFW cho HHm lunj..- 
honfti I- up Sly ijnLtH. .M.II7 iindHratumJ Lnj.il: ill" jlj 

xnrt h inn pin-.nnnnr r^FTen r<j IntnnTlBl tan llahad m thr.Ci 
that bclpi iClYv hubMInir fctriiliLMni. lEinr t-jhJ-rrlH. 

Cuuprni Brings Eight BT* BwAl Fer ElimlnaHon 



& U rr» I ™! uU 1 turn! 






j,' Y^l'lrtoS 7 j CJJ L. J rrT* JwTlU 

"1 »r tnlx V«j» L^ll Jui utdilltilKl 



"Wm" i!n!!( 



HAVE YOU A NEW 
OR IMPROVED ITEM OR IDEA? J 

I Art ..util. had rupuEable HRunrullcn ofTeri fKlIIO.i iWr I 
I dpwelQfimenn 1l«eerlnc *1bl eiipert Mlrp pnomatlon. Hi l« I 
I nert farahwri or ■■■n±i a jnd jbtw InlvrusEKd orily In fflirli. BiHi I 
I ulHfelllly. Writ* JULIAN J. BEHH CO., ClnclonaU 2, UN a, I 



Learn BMKiNG At Home 



iLtilfii \ h ivriH Fit America* tiLfli Laaiurtriefl la , , , , w.!i. , L , 

Wtorii dcn-rcailoji-pcvul. Tbiifijilflb hfune cruirse 1 

In™ iDiimL rtTiini]itli>n. ir yira lave aiitLtudc, wrftO wf- 1 . , 

1’feEE BOnKLE7r."<>3Jpcjtrtuiii[lil$L[i Cfflimicnclol HakLnE'."VA/ 
WtliinllltaHlinil^. ll±H-Mfclljl*ir^,P.pi.l3JT. 
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POPULAR MECHANICS 











\* HELUQ, SDM.V 1 COME IN, DAP. 
SPENDING THE K, f I WA* JUST 
PACING AT VlQLJliU READING TVU& 
WORlC-eE^H A^)} AO OF THE 

h usual? r——,- NOrmiwEsreShL 
HCOL OF T^iGERMY. 
Uj f rf £AV£ THAT MOUMTIHC &lft&S 
f AMP- ANIMAL ?S A GREAT HCfiBY 
1 TCfc THE MAH 'WITHi A VAlK k-y T 
M &£NCH-AtJD rsFVT^W. 

Ill PROFtTAfiLEj .^k'__l 



A WELL, SQM, I DO KNOW L, 
THAT That school w as 

TEAMING THlKLDEKKW vjheh 
■ WAS VO UP. AGE— THIRTY 
YEAJKAGO. i OFTEN WANT 
ED TO I,, EARN rt MYSELF^ 



** NOT 50 BAD FOR 

A e&CiMNER, THERE'S K, 

A LAMP THAT W I JL, LPQK. 
DANDY LM MV [JLU. 

> *UL« I’LL ASK DAP ) 



TONIGHT AMD 
TAKE A LMxL.1 



Yie *T^ AS I HTERES-TLKG^ 
* AS IT SOUNDS, 1M AT 
LEAST GOING TO INYESTV 

GAT£, AN& I <I>LJLD Slj(?E 

USE SOME EXTRA MGWEY, 
, EIGHT NOW - AUGE ■JANTS 
S ANEW DRESS AN CP [-■ 
S |10 LI tE A HEW Y 
^_S- , SET OF 

ItG * Li JL *A 



/ AU& I NOT ONLY MOUNT N 
TRQPH’ES FOR QTYHgR SPOILTi- 
KEM, BUT MOUKfft MV BEST ^ 
ONES FCH TKE DEN MLE-ill. U 
J WHY CAD. I HOW GET TWICE 
AS MUCH FU« FROM M.V HUN.T- 
1NQ AS I USED TO. YOU VtfdULfr 

TOO IF YOU 1 LEARNED r - — -* 

11 TAXlOERKY > 

V- _ _ IT BOUNDS S 

fT p£5SaJ CftE*T, SOU, 

-‘| hT wBEfi rTii WHEN DO I 
^ 1 | TIL. START ? 



'rflA’T iQUi.RR.EL bowing 

GKhUfl IS ON£ 1 MADE. 
FOR GREEN'S SPORTir+G 
GOODS STORE FOR A WIN- 
DOW DISPLAY. SO FAR 
TUI* MONTH I'VE BOUGHT 
THOSE TVHNCiS 1 WANTED, 
AND MA&E MY WOHK-BENDH 
Pav MiS WM KTRA Hd- 
[ JUST FROM TAX19EJRMV. 



CERTAINLY END V— . 
take UP TA*LD£*MY] 
IN EARNEST, DIDN’T/ 



i" 1 ! SURE PIP. i 

MADE AND SOS-D A 
BUNCH OF BOOU'ENOi,] 
MlRfifflftj. ANO SO OH J 
TO HUNTERS FOR. \ 
THElft D£mS AnD FUHK 
SAY 0.5.1;, THHMLftW* J- 



Profits 



Wild Game Not Needed 

1’frf. corn-men nn-r^itwi.r,!; ^pUrrule. In.'UTnta, 
cLIrts, r.irii, piEiArins — even froga. Moke 

nucfnl orttrfM ILfcc ITnif* Fhu»n In**-. Mciiinc. 
Ill&m. |ri lilllUAB fttrfl & Ulfrorw ]Hft4U>HI5L TW* ti 
craft ami iwvelix faa.1ilernij-. 14 r * fun— Bad 

pron r.>M* s AU blFludad Ln CHIP lUilrjU* li-hfiVillIL 
I r'ri mj>n t Idui. V, i-.Lm Hi- Hrhnnl Nil* ciil mtifL 

BIG PROFITS KT»ljr#SSS 

St[miv BtuiJotilm ^4ru froip HD to S7' munthfy 
In HpuYi daiA. Arffic- fz'iTii ill, •iMhib> eif lUillfira 
kwIi. yr»r. tityTt-viieli brlras Tlielr !mpTii™t<! i™ 
momma!. Isealilta yom c*ri ueU ycoir tjwm 
NoYtlty ernupa tor h:iiiir:i, Fc-Jis Md Edt hwi> 
CtlUJiVT WndYW dUptAV. 

LF4RN l-ANMihA _ 

Tlin 1k>. : Ilia ciiLii iiniilEj* lunirs!!, ^ 



Mail Coupon 



■ss 



F u n-F asci nation- 

Be a Taxidermist. All Secrets Revealed, Learn at Home j 



Save Your Hunting Trophies 

Mirant -fatuiT} crpcrtly yirar vnUm/blr Ifl 
animals, ll-th, howtw* tlmm ju^t 

Like Ufa. I'hut l- Tnudtrn^y- Lurn at homi- by 
m*ff T Dcramte- harne and <lcn iritii mstur,.''? b-tL 
Mbkn uriiljfiiiiLn I-ilF profits- in npuR: time, io 
yo-Tir Bhflp. You cun. Will yimT Win !iwn. pw » 
UstwioiSfiiSt. lQT«d|tSitA, Ms.il cnupnrt SOW. 

Success Guaranteed 

Tl’iLa DlJ rdybto fli’hwil 3 im, KtsLuLnated UOO.fRXt 
stiiiionli Lil TsDiltTniy. Klyf-iru in buHLni,;«. Oitf 
0t i - b.1 Aiu-t-CM |wmnta 1 l.in KuarantDC. Wc krl-ww 
w- cdei tunc ii you. It'll a finnii money -ranking 
hobby. You mint hr> tattf-mt**!, is you Hunt or 
^ 1 — c '- ' Aik for the frp* boat 



i<Atli[iirvraHii.Bb}BlKuih. Frf* ind MMiUM, WcIW 
Todij'. BL&tc your Aar. 

Northwestern School of Taxidermy 

33T7 Courtney Bldg. Omaha, Nib. 
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Van a Man MY Age 
HOTEL EXECUTIVE 



Even T JjOHii Air Ha* NaPrevioua Hotel Experience? 

WniiLil j-lii.l lib,. En kLh P mtu a Twl]-|JCild pCElljM] ■■ Motel UC Club 
Mnnr.EeT, I'wrhn-itnf ^inni, Sorip.1 UL-ucior. Hotel 

Minn^pr, AmuxLiidE M □nn.^ur at OH* Ol ih'j many other prmtLorvr 
Ln [lit '.nuL-m 111 1 Jiijlt-I nnd iPlVirjIlrmnl flelcIT W-uidiL yuu. lib* to 
be »hlr 1*1 liwih fiiffWHrd ^up-jillj [a (he return — mnlldenl of n 
sound, j-JbuCuJHlhl peminrwnt CSTeeFt Th" MfxioM at Lewii 
—'■ ' ■ ■ ■* ■ ra t S En Pi 1} PROVES JOU. ntD— Mboafhi yQTl neT*r 

s experience In hotel work. 

Etecrttndft Hntel Stewd Althonnh He 
Knew N«l1iin| Abi>Klt Hotel Wort 

'■Shortly slier rnirpiYtiiK rny ili|ili:mn totni! ttW 
I.ptti h ELiEpI TruJliLfift HhIiikjI, I JJiiV* up mj- job 
in n power plant n-nil n iMimtiiMi *b- 

-Lalnpii tot mu by Um LuwLh FLlPUnLfTit liljr«i I| n> 
.(MlEiani tr. (he Sinupi rvP a limnuj VLrSinju 
couatry «]uti. Kew Stewiud ni Ibid 3 &C-toooti 
|S! nrl h Cnmlina hcitnl. Hum Turna licru 

.■nnaUiM nnd have hnd three raises Ln nnlarr," 
n-riteB C, P, llearne. 

Step Inin a Well-Paid Hotel Position 
FREE Book Givea FMfdlnftlDE Facta 

Out FREE Bitnh, "Timit Bit UpiiiirEumi Ly, " uj.|i]uLna hOW VOU C»n 
qunllJt Cur n ^tll'-phld ponllon nt- home, in leUiir* timm. It l*Hi 
IiOW ]UU lire I'.'ii - Nn-ii FREE id ukUl CO.il in Llld Lewis N-P-tlnnnl 
E'-Hii-r-.l'nl Sorvicp; xhciwn huw y-uh n an hn a. l.uwiu CurLiJi-j-J Ent" 
nlsiee— certified tn "run be coed" when placed In * po^Liinn. 
M..LL Uni ecuotiii SOW! 



I P#rirf Tnn ITip Prw Tlrtfik, ib Ynur 11 '! r ClpfuirLuii 

■ uunn, I.-akib I-:-, knoiwh™ to nuplPPy JTo* ■ 

I Kt homo. In my JclHiro rlre. 

j „ 

| AllrIrPlH I I . I ■ , . , i II . | I I I . . a . r j ■ u i ■. ■ I 1 1 ■ | 

I GUP - . . . , . MrtL-r , 



* H sI" d F Ah«i?^'» 

wrTwVTnSM 



Get In at the Start— and Grow 

Plastics b * new induntrv which the nnt ion's war 
jnonlH in forfeit to tiuick mu-UiTllJP. Already 
Pluurg 41 re indli'iicnxn.ljlc In practically ihtt 
branch of the- Service — Aircraft. Ordnance, Chcai- 
knl, Marine, Sianal CSFW, etc. Ojjjn>riiJhili*0 1 
'.p:ir?v c-FerjthirjE. ft-um ham ft to uliMhbng, from, 
ffjidjjcta to tudlii. will be affected (jf Plsatios. 

Spare Time Training Now Ready 

The tjmfl Ci Ret elected is nhU-i, You ena preainlre- 
nt home, Ln yonr ipnre time, to thke ]>|»ce 

In *n infant industrj- that even now li lenpins- 
Into peflmiEiflTiee. A n«W. )irfleUe#,l trsininir p]br 
i ready to help yira realize your ambltEorm 

_ _ u »4 ....... '• ~ - 

delay. 



subjects checked below, hlo obURinru 

OPtoiEjCi rjRflJln 

i..T.I-i.- 1 -i r Il-uI F.neiqeerlnjg nAurnmotlTC EndrnecriniL 

□AfCblEcCEUEe *nB.ll 1 dLna 

DbtjpIrvHH Manpdenimr 



DRAFTING 



BRADNER PUBUSHING CO. (EtL H9D3J Dflpt 11, dJ.Mass, 



TTZH 

WE LDI 



mm 



WE LOCATE BUYERS 

S r ^t. h K"e^T« f ^EJJLT S 1KTS5S 

u* wty fur a rwtmiz DiM^wOlciiiR ranu, ul-ktipcik* 

ithH'kJOi. lIcr-mnciQi, ir.1 Pull Pinlmljn -r-f urnru it: InianJnn. 
Srtl (MU. in ATI HN. A pcucL-rarri wll| du*. AiUma: 

THE INVtNTIdH UPClRTIR 

K-II 1B4 South Lonpwood Dn« Caieto* 43. Oi-nol* 
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DO AM JOB.. tAStlR . . OOKKiR 
MAM MORt MOW UaU 

s/c oppoRToNny 

HUBS 



For Best Paying Jobs 
Right NOW! 



Used by Army, Nervy, &tkr Gsrernrn?n( 
Dcpli., 300 jcAWi tm d hiAustfial Firms. 

Ikan'^Bubmlt tu tnvxh. htnrl'breikanp Jab com pel I lion. nw tb*t w-nrlim*- Jub* not o 

|ir.-~.i.r* Hi™-, EleTC j', (I* help CM IWed'''*diA 
Iium- ill rmiily uevd thus fjunduH hnlyka. Hetfll 
'■p*t4 ITic-It .-.irr-lnc i with. Ihl* bale. ton l< 

r i».vn n*u h*ir U F 3*.k« »*«■ a 1"nun*jjg nf j 



for r ■_■ |i pay. b 



... n II ^ i k u ha.Vu iLauliLf-d mill 

m net ebr ppccinl knowlr-dae you iw-td 
Thia Lk yuur COL DEN OPM(rT(I^JIT Y, 



AIR CONDITIONING 

cn LnfeaTupb- 

m w 'had: iTTvt. 

lt'a rt-ndy (o G£> m>wL C-rL clUa non- 
leebnkml boul Vr LutaTimiJiwiflL an. 

IfcUEltp -Midi 1» rdailj 1 *'ir J-aijCT ahant 

nr mMLimin tn b* ap*dC- ChIVOTI Whole 
SoLd. ■]:'!> jiafHH, UlUHtetcad.. J3.B&. 

airplane welding 

All mr-fcal Birplana build, ny uHira tig 
paacatimn Opfrortun^Ja-! 

ISew 2nd edition o( Eh4? fam-nua tern* 
by J. It. JubnatiDu MaterEnl* ULvlBton. 
V^Tlffll"! H*if :■! III.' a al I : •- 1 r : La Ini n:.J 
ptJiCLkJiL fcrfitkk -an Airtime me liLnvl 

n r.,1 mhtFrlnln hriMiplit rij^li L j' 1 L Q 

data. 420 paged, 10 3 p4clijr*<*r $ 



BODY & FEN DER REPAIR 

Own*!-* iviSl apcml 'biff rump? 1o keep 

t h ■ j L r pood Dido* i-riU lliokLng Itk* Lha 
IlH* UMHH Lucnlujry-lllt, This Ip! CL prACtk*l 
criij'M-y'.'Ankiriz guide, l:lu:J fur aln.-ii 

ulio Tt-ansa a a liar u 

^ otd cm* Enok* 
3n* nrw, TolLi 

bow Ul pilL IL 

noo'd Jnb of 



Ot ill A El'll JLi oria 



MODERN 

WELDING 

PRACTICE 

Nnaait 

OB +.IJ IJ-pta ..-r 

WraLiiinj anil 
1; tnc Irani rat: lit 
nf in a L a L a . 
Wtjtien by 
r fcarnl to J 
ajmc 1 *H*u tn 
IraLBina men 

Ii>r kJn:-dii rill m 
Ji.iMiI; Prar nl 



DYKE'S FAMOUS 
CARBURETOR BOOK 

Thi 1 IhlTlOUB bulk bBh h+i || ilia jvkariitarit 
* -iit« Ib the bnnt | ray In ft *«1o work Inr 
» JCfnorini'ld, It liu. bi>l;n>il llin-UKaiiila. 
of mao mu kn iiinnir. New fdlMDfi tolars 
4'iipnui' tuw-gpi coeipreniiaa, jprril Liun,. 
cnrburcilob, luul |niin[i vnlaKf. Fhr. (w 
Lhln bunk Eo npe-ckllu bn [Ida Ills Geld. 

Y4 it PJJLJ, S4 0 LllnatmlirinH, «4.(tE). 



NEW 

201k 

EDITION 

itailing 

Alitd 

fcf Over 

J2 Year a 



Greatest AUTO BOOK 

New Materia / on Trunimlsswn^ 
Trucki, Trdtttrc, DjcfeJt, Alii- 
crart and Auto Engine* 

Mnw with m lhioail U I r.im nrtill up r-'-|rr lra 

is* ssyrTtKc 'tdfissi 



a £ 



HOUSE WIRING 

NEW 1945 EDITION 

^ Jtartl, rttllnn Of (hi? (Innil" 
' Qlurtcleal Ti'lrlry bnnh. 
> nrarti«»l Imtniflk* 
rm nranj jiTimnf j>r kHbSt Wl rlraf 3iL fliife 
handv VSdUlTW. (kmi IdrUwr chan irn-iL 
liraka mn luhjrvr. H»ridil»»k HVlt, 
QH« National Elcttrn: Cm». am) 

pigm r n«n 3 1 3 u rim L I n n K. TaKtrlCll 
LL'Vfk A- 111 t ■:- r 1 1 II Jl(-a> ll ILh TTLli JTlII- 
Elwv nr II LW InmiL-j In Hr hi^ILt, Qat 
Murmt now, *a.5a, 



linn nsiin all prtiiclIlH*. MHimmai j iw r 

i'arlU - E UlBaiai Up*-.* walu.-*. 3 _ 

ni' ™'lu^r h h« W^BM TlLllh 

■ll am inwl itiB*diiWt— «*l*ni fl Iba.— squat 



ENGINEERS HANDBOOK 

Yl'dild fnirjii'u Enllcr'n Ha-ndbud'k i^r udivaftil Ljuta- 
tlona nnd .in my ary tur ftuiLLoiuLry. iloulnt nnd Dlttibb 
#:iK.nvv.':- m-'J li n. I'rMi.i.rwy l-:ir nny liyypii- cv 
ftmLnnlirm, TliU In Um *t hook thni men ihnuW. 
b m v u II tliar wont ' - -- - - 

innhltainti and 

[lla-llCu. PaCjp.E C 5lfC. S 3 , M II . 

MbFI CoMnan tfl 

Goodheart-Willcox Co*, Inc* 

7 till 3 hllrlilyaii AM*., Dopt. 11D, Chk«g0 F IS, (II, 



JJ MMIkift RtfrJffcnrtfiri 
Neccf J«Tj«i DJid 
Rtpait* 

REFRIGERATlON-s^o/t^o^ 

Biggcjt Op^ilirnity In Many Years! 
NEW PRINTING— ALMOST loop PAGES 



TTLoiuoadd ni JC'jjrlcEralcir.! need repnlTsf Owntra wLIl ticlt 

bin lur ra rr. j i u J .r n L aarviea wbleb will bn naadnil ranm* mil 
Fii.jra. a*t HUDSUN OAS AMi ELEUTAEtT REFRJUEKA. 

XION. tbn iUM-iACliUSEul £-ultSa Ely alt ly|>u uj ntrlxan- 

L'i !3 and set your -ibnrs cl ihl z new pfdIiCl Sal u !■. n or 

-tart, y-uiir mt aarviaa huiiaiuj. ThJa Koiik: wrUh }l?fcp I=“ 

lake miHi nnjrwri«Tn. J“riah*> S^.Olb. 



$£Pf£> NO MONEY* Molt Coupon 



Gt> <H> HEART- W ULCoX fin., 

a»w S= IHkhlca* Avu. I Df|ii. 1U, ChErflBW IP, IH- 
Sanrt Imhl pthaefcM, CLCl.D. 1 Will jHy POMYM4. plM4 fflw ™nil 
^TT-r >f r-'-pC MtLifaCMfT T wjll rtiwrn Iwwla Ltp a rlnyi anil y*L 
will raftm H money paid, loucitdo U.fl. or T«hitwi(h prrfti-, ■ 

□ 0*1 A ElarlrJr ■■irl D ara- □ Bha*t MaUt UqtMtt tJ Hh 

ban .IS. HD □ Air tand itldn'liu IJIU 

O Byki r i Aufcn fnak |tOp) Q Ir.glr.un Handbook . . . 1J.« 

D Bykt-I C*lbi.iH. 3 r BiDl Q bay and fandhr nadalrI3.HU 

□ B«ih W.'Idili.J *4.0* 1^ H4MH WieinD *3-1* 

U Alt*lHM# WlfairiO *3.«« C Ilian MW., 4Z Mil+.l, , tl-fl* 

r y l ■ j 1 1 1 p ■ M L L-a tirtti “t WI3L (at *11 pMLLik Uiarkra UiMJir 
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For Everyday Help 
OnThoJobi 

hffi . . cptithn nrhmtt. 
CtTitDl jj ti v l i l .T'DI' qtactrleal 
fftr.l*“wfTlnE diPBre™— dwn-- 
tml alcctr1ek[ fonaulU'— latoKt 
t&J* s-u Imi. phmrta sfiii 

T ■■ •■■■ :. J ■■■ 'll.'.- J ■ l>: ■ 

tmJ Elect r-tiiiil']! iliiim Jt r u a 

(Cfllll-IIUIIH pt dl.lLVri-tn- 

*nrth iK-LpB -ilid JUvkl til niL'i 

FOQ ttrnfl and bu*™. A f™k 
qvMyKlifiarir»l WurkcT can ebf 
every day. 1'wktr Bln-. JHbv 

7 taehta, llfgltiln leaE.kura-l.Lk 

r&ver to Htandf bard naase. 

'SEE IT FREE! 

(Hi fe^ota FREE fn 1 7 dnj* fct 

mjEipCBOD. IfVuLl d«adL]J , DL! dO[l r t 
WuILt [lp L-ruB l[. »,h-ic] St u Belli Uul 
>™l mn> rwi hi-p. If inn kr^n tin 
— bock™ jiDFDnly tE.7tf*n<srTii5a- 1 

llldliVLri.il R*e£ 

(k!ctrof> 4 « T EtfuJ_ m *fnrE 7 tttAl ■ 

J Ihib ^»Mir fc^L^rTi jL • ty±^ttfu rwtilar_ ill k-tif It I wL 



■ n'jSSVZ 




DRAFTSMEN 






PREPARE MOW bra 
BETTER JOB 
AND GREATER 
OPPORTUNITIES 

ft ;'dii □Tt amlil tl'-Hii I'jli'-iil 
a bc-ltcT ]nb, iTiakb ETiDEK-tiKMidy arul 
hn-.ii iTTf-ur-T d|i;i:.n:ii:liJpK iu flat iln-iuj, 
-wrt nulf vn ltrtrOliir Il i-Srii11-iliid.il <M |[ .vii' | Aft nqw 
ii 1 1 1 n I ■ it.- m. | |i| nuiiltue rjninlntc wurii *nd imp* u better Job — 
jiy :l re* I [tmT-bimnn-. on rorure ImvartuDb ircrrk:, at bleier par, 
u&jjl Ji(iu> |p 1-jij4.ll ly |nr Unit job. 

Learn at Home in Spare Tima 

AnurtCtn fWhiMl had JieliPBd lliuipunrla to- ranch, til fiber froth, 
and nn help bok. Our practical, nji- C'.-'Ln L-r inli.li.M liinti niti 
rmrlrl* tbe Itfiiirf-hnw Ibnt (ltd men (or ?t5h»>iiHLileJtih* and 
iiiHiimihiiLvirlinltiFH. iip-rm drariqnsn trnlnlnr unit. Check. nil 
In and mull tie coupon bilnw Cor FREE SntnnnicJoii — t-Jiiy, 

AMERICAN ECHDDI , DtflL MTU. Drml Am il SAN^tHap IT. RR, 

Oijntluiiifji- Flo r.il ns* FREE iLMTmfttlPd tflvtrdlfl W«t»l 
mdiiiuy In aabJw-tM cbecfcrd bela-ir. Mu obllf ntfon on my purt. 
n Hrn ft I ii fi and Ocatflti □ Electrical Er. fiineerling 

to# htlin inii Wliitii-n [jT>liiuuF ^ 1 * ~ 

□ ArahibrrtuTeBndTInlldind piljdh 



U rj.i-KL-t Endknpi 

— . . 1 nHIlh ScIihI t 

n Aiitoinsilit Eiiclrior rlng. |i. Flout If < 



□ BllftLiitae Mu.iiaftemlrn.E 



j ! Si i - l- 9i nn ti-n I F. n # fc n |-> 
n Aviation 
iRiillo 







300 WAVS TO 

MAKE MONEY 

MONEY BACK GUARANTEE 

iLM VALUE 

25 

GS 

PAGES 



"CASS IN" tuii if. J 



irttrd nrt-.*in?K actual «a|nrl- 



WORD 

NATIONAL PLANS INSTITUTE 




Study at 

home in 

flFSFd timo. 

Earn 
wtl 
ing- 



U OAK hAkr 
HIIHE MOVKY trilil FOUT- 
TRT. Frupe-r lsiAFl**-e-m*rt TSi-nBi* 

ANY flettaoTi. lur IfcCO. Itkloflt fcCiell- 
tlflc methorla tltal uvqid Iuhh^h and iI'lLb- 
talreu. Our film qua b^bIciii of Huino 
(study TraiTiLns 1 Ilub. hclfivl IhouBaiulB. t 



d|- 


rai 3 * ,, ^rsoviE 

^PROJECTION 




FHEATRE MANAGEMENT | 



|_P 

K HE, 



Uei Iiicd a EkiELnallric 
ift- ump Fu.'im. -I‘r«.ln liqqi If 
l- «iLilup. ilitibllibtil II yt-jrt. 

I THEATRE INSTITUTE* V^'^T n ^ 



YOU CAN ADVANCE 



-SWICS! 



Pls*1l.:# tun b* (br Mil p-Ht tnduUrr j . _ 

■n-irijy ■nrl liirkrLy u L|ih lulEO&Lvh r»rlin ud ■.Tu.liaa 

limiiiw.'o.i It. la in irncoriAal. Industry and e cron. 

LM tffi*. Will I. CL a. LraluLai. JOO ru L=Li j.JviuLmv uF 

ion nr-tHte Tor the vmc piiull>Lii 3 ei a[ tosatrTHrw. WrlL* Fnt 
■□x £rna bniiLJnt -:unt»i uiix|- JuL inJurnuLlacaiJ Da -t ri^hi mwE 
I itemiliin Jl ConBipuidBiti Stbnlf, Hbi HST-K. iendlB 3 . Pi. 




norlertuL nprdeTim. jtuWe* Ttnir h^nd-; (-iirramo ynu# wTlrtneln a 
w itiya. RLz ImproTcmcni Jn tbaw bumr. Ko fallurw. Cq^ip™F* 
min# F H EE. Writ* Q. J. DlMinl, Drat. 24. fit. Laiff FHi. 



I 1 tilri#snm lltr-lna «Ieci. fi-mWk «■ 

NJ,TIQNlit FUPTD CPLDhrlNC: SOMQM, 
ISM 4 . Mlthlwn. Dipt. laJT.Sht™* fi 



So-Lo's PIPE JOINT COMPOUND 



LEAK-PROOFS., RUST-PROOFS,, 
SEALS ani LUBRICATES 

it an bailBfiv MnAir plumhin.* , 

I toIlw— « n piping. Gl-rii a partii'j- f 

1 nqnh tlBiurn. h-tyanti- tu^TFibo™. ^ 
l Lqro* tuba IQr. Mon* qih*r Su-Li 
1 Mihdeti. A1 (HordwarB w 1 Or iPorai.. 



Miff fans Sa ve with SaL o Menders 
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POPULAR MECHANICS 







THAT HAS 
ENDURED WITH THE 
PYRAMIDS 



A SECRET METHOD 
THE MASTERY OF 



KNOWLEDGE 



FOR 

LIFE 



W HENCE came the knowledge that built the Pyramids 
and .the mighty Temples of the Pharaohs? Civilian 
tion began iit the Nile Valley centuries ago- Where 
did its first builders acquire their astounding wisdom that 
started man on his upward climb? Beginning with naught 
they overtime nature *s forces and gave the world its first 
sciences and arts. Did their knowledge coma from, a. race fltfvJ 
submerged! beneath the sea* or were they touched with Infinite 
inspiration? From what concealed source came the wisdom 
that.produced such characters as Atnenhotop IV, Leonardo da 
Vinci, Isaac Newton, and a host of others? 

Today it is ^notun that they discovered and learned to inter* 
pret certain, Secret Methods for the development of their 
inner power of mind. They learned to command the inner 
forces within their own beings, and to master lift This secret 
art of living has been preserved ami handed down throughout 
the ages. Today it is extended to those who d*ne to use its 
profound principles to meet and solve die problems of life 
in these complex times. 

Tliis Staled Book — FREE 

Has life brought you that personal satisfaction, the sense of achieve* 
metiC acid happiness that you desire? Tf not, it ii your duty to yellin' 
*tlf to learn about this rational method of applying natural laws far 
the mastery of life. To the thoughtful pemon. it is obvious that every' 
one cannot be entrusted with am intimate knowledge of the myateri» 
of life, for everyone ig not capable of properly using- it. But if you 
are one of those possessed of a true desire to forge ahead and wish to 
make use of the subtle influences, of life, the Bosiorudans (not a te' 
Iigioua organization) will ‘send you A Sealed Book of explanation 
without obligation. This Sealed Book tells how you, in the privacy of 
your own home, without interference with your personal affairs or 
manner of living* may ledeivie: these secret teaebinEs, Mot weird or 
strange practices, hut a rational application of the basic lawn of life. 
Use the coupon, and obtain your complimentary copy, 

T he ROSICRUCIANS 

SAN JOSE (as/orc) CALIFORNIA 




AMEKHOTEP TV 
Rotwder qr( £B7pt p a 
MrXfcr Jklwals. £■ 



Usethfr 
cotrfHm for 

FREE 

copy of boo\ 

SCRIBE M. C, T, 

Th± R^bnitUH COMORO 
5an Jeie. CsUfamLi 

Pliai* uaJ Ttt* tepy rjf Gealtd Bool, 
which. I dull read u directed. 

WA M It 

ADBRESS _ 

cirr 
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INVENTORS 

JL (Do Thai (belay- 



)Tnv*f )vu ever been startled by seeing a Hit- 
re**[ul Art icle on the market, and exclaimed — 
"■Why, 1 invented THAT 5 years njo- 1 didn’l. 
think it talooltlc enough la Potent"' 

The Patent Lows. were inicnJtd Far the Pro. 
to cl ion of I lie Inventor,. and ihe Iiuenliir who 
bIuiuLcts on 3ns Kighis mjiy wake up to find 
s-oirieonc -ehc reaping the rewatd that could 
have been Ms, 

Wrile NOW for Information and Record of 
Invention form FREE, RANDOLPH & 
BEAVERS, Registered Palcnt Attorneys, C<>* 
lurabinn Washington, D. C. 



PERM1MAJZED SERVICE — RJClSTESEQ Ml ENT AIIDHNET5. 

Randolph & Beavers 

ll-B Cu liimb-ii!'. BlJf ■ , W Jiff. In*, mi, □. C. 

1'lfifCi pc*-l rr.p full pirl I ruin re rrn TaL-arMa, fevi,. 4t£_ ( ind 
"niffWD of 3X VXPJTItMS - ’■ ft^TO - FREE. 




PATENTS Protect Your Idea: 

■ aecurLnff FFEE try “FF0QF 



E. E. vnO&MftM. &H _ Woodward tmiB-, WASHn. D. C. 



^BENJAMIN «b, 

RIFLES PISTONS 



r m&fffS NOW ACC£Pf£D * 

EiiXIEST lOaflEILLE POerWAB PELITE&T A&WKE.D— ACT MOW I 
C'FlDSI; Ubik KcJrli TITiJf JAUJV ATR BTFLE& .□■] Am FttTOLB IT 
ONCE, Brni (.,r (..r mr, ILLMBTtVrtlO KJ-LOBR -n i WnrWb .Milk 
nlSnr TODAY, BCKMVrCV IJ-<J FCU.ET!i in: A V AIUBIX. 

BENJAMIN AIPI ft|F K CfMtt MirftfpH *T, ff. LOUIE I, lift 

g Hunting bud Fishing 

is sl monthly TTjn.c'n il nn crammed 
full el hum tine. fishing. campi r.K r 
doll and Ijoii l.inrr atoricb nud pk- 
tu-Ma, invaluable In format Lon aUm 

L'linn, finhiiiff tackle. eame In-w 
chanes, hek. places to fiat, and 
hunt —oouti Hobs ideas that milt 
! add mere fun to ysnir diyo afidd. 
Special Trio] Offer 
Send 25 d in BlmhpB OK tola Olid 
tve will send you HiiDtlnn & Pish- 
ing 1 fi>r six nriutilLi . 

HUNTING t FISHING 
MAGAZINE 

Dldfl,, BdiIbii, Matlbthutim 



Hunting 

Fishing 
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i ATE NTS h 

AND TRADE MARKS 

C.A.SNOW& CO.fr?] 

fff tiflrrrf P+Irmf A T T 6 rm t yt $ f* tt ItTS 

Krlti Nr fr.r IhI ni"t«1lr*fitHP «l larullia" 1 rim 
421 SHOW BUILD INC, Wi 5HIKCT0 N 1, D. C. 







lb BUp.PipL LK-ft II*'* Yak— BiivrEtq.,e,iii |Q5-A.WMaligHn.0.jC. 




asmir 



Jniji^rtTV^ ( Cjn^i», r 
' ‘B'lMLwnii.'* b[[ip| 



■- Sftn-J (ftr TBFC 

fi'mi™, 

P tnL Ml, Tr.Urin A r Oh In 



12 PHOTO and INITIALED RINGS 




■unit «iuipm*nt *i#1 

.. Li UHlUbbal DlPWUn 

niiffi la Utom I "I •■ 1 I ., , -Mi.il 



.... , rintfk, »>:rivlivi, irltti. 

Ml nniLr La uuma unU Tali ut tUftT A prAc 

-iiv h> knm DtMLlcy.. Swra 

rrtiH-rfr nrriPT f^r *1 .Ob. mm jnj F,>frtjprn id 
■ hLv I cun e*U i Ltiy . haL'ini Uirlli tuuruiLn:. 

Crpi. M-in, PLAST-q-cnjFt COHMN L 



ARTISTS MAKE MONEY 

Semi nsm*. spa, occupatJou wu-J 



FIBRE ARMS AND LEGS/ 

Llfht. owTrc-ilj A tied, i-lronr *"rl Kiirin 
•, foridblA. _ Nbturai «p|pbiiF*beek 



BIJCHSTEIN-MEOCALF 



r — T — „fi™i-ti*v 

^c-JeBLlJlc- dL«Un. Fnlr TeriQF. 
: -3rd Aw. E. r M lin^ipill e, Hlnn. 



•RUPTURE 



MISERY 
MAY 

DISAPPEAR 

P*b'1 - rO VfL *M aflrr il»r niRrrlriR Ih? lerlorK cf « 
clunky cra-;i iniL pr4^« nn vo.ir hip-: mil hj(-k, pcwlMa 
Whir s-liiM. feiiil NUlrti *r«L k'Unvd juur ruBtanb 

DANCE BO USLT UNPROTECTED. 

KJei iKa l riii h ■liiii.iii Tuptuira jrvH ho«- tin ntwlr 

pairaio.! VLn I’nr'jmacle Situn-'AOA (1,1. EL, Itie.j jjijiIe- 
Am* m-iili Sev mii'.iii- t*±(wm;K ir*r» hi?lD j-thii nicVijncv 
TTiLiMT di-mpuL-j-r. Wrltr nc caine for FFEE bi-Jkj r-t roq, 

■ H^IiIjiR InuAi VXllmklilr ih.losm»liiirv, 

PNEUMATIC JpfilflNCE. 1*3 PJHHU«, f N T lt>, T,. MTT. ISA 



iummm 



GOOD JOES ' GOOD PAY - GOOD FUTURE 



Thlrmijli Spbie time home filuily Jrou <4D iiUillli' for * 
. r i .. j i:ti ii .•l-:l I i 1 V. I II I: :il:il |.ri- |i:i I for lilKRi-r pfi V 
pmmcitimii. L>r If rr-u' eiii|.l<ived in thix Held vijil lmitl ill- 
iruire h.iitiw-htuT which c£ui min you a hljfijeT, hotter Juh. 
it'iaot i||Tli'ii51. to maatcr prlruitfi-lna of coni pm nnt nand in 
HrrieniLiiig, LiaiiammriuiL and imb l>t electricity. Heiflh Di)>r. 

&L'iLd nBTiie and address- today for TU£if information. 



AMERICAN SCHOOL* 



L EET 4 5 . D r F r I An. it SBltl ». ChlC*ta it 



IjCL-iyt ™* 



.... I 
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Just mail coupon- 



you wjljgeRoIt irk 



I’topnrc f oa^ktknjypyf □ hnne *f 1 >K>? pfl r ■ 
Ity, security... end pet n Mg-pay jdli 



formation on tha 
courses listed here. 



SB fia^FnmdnatiT^bi^-jtrrailiJ^cdriFi' 
^ lion. Viiur;,iitAIH 4 KwHI^V 0 l,ld LEARN. 
4 l^cuulkLTCtl Tisfcaxt-tltac ^':ri at Lcrair- 

3*1 Pn*fc Course in HOROLOGY 

Up^*ST I XlmrijQft'h. Btlf-lnfftrmtl'jo train Jht 
■ff J ' ' ■fi’V"S , J flnUTlCPnpnd BnlMWBtrhM, diMtj. 

■y ij*r,D>J I Sp<cials« 1 ion?«inplnmr|ijrt Fvctiiri. 
__ lfiL£H-,Ci£itf, IjtLAJiM -iJY-iMJltiXi sit- 

. i I I'll- : -I I- ■■ . 1 . I.imi: quitKLV. 

“ - 1,1 MEil T. ha pr™oU 9 ciwricnne i..h-h.<- 

iN, wAtritUAKTHu is pAsSCTasiJUKo roaAEirCliAFT 
HLiTJLL. tLLJJT WuLLli and eitiivr ndcntiilc prcduinri julrL 

Ima-zrmStowPri'cef * JWmrey-BaEfcGtJsH-airfefi J 

in ir.ia i ha iiiKt-jjMSLliiEf nrqilHOW* ^ta^BWtur-rtijj , B *m t 



inir, AuLJir.rji.aM-: u elep-py-nwp jnai.j’jf- 
on uwli'inff hiJii-’L'JtCild nfffripii'riittirft. . r + 
firi'.v to Lil-LilII, Operate, repair- Eaw - trt' 
V f.jlki'.V ill m.-.Lc-ili i ij iiiiV’T:Lkirin an tru-.iljte- 

nJ yc.L-ta replacement. tcULnjr. 

* CbwmoHidt./j-™* Un iie f l «lier*, water 

H hThiI.th, In- ^r-L:unili[IOC:Jn|I nt‘, 

9 w A -mil ring liv ,fc'n^i.i i.LcCuiIm, aLri-cidUCOIi. 



flow Co pkt IwrV?. rf c -cod c , iti nte n»$ « r* aya. 
h-t5i.ie. tAStfill D. IT Tire, r-lr. Jvi:W. ■KMzrtnK- 
t i dij 1 1.-^ fcdui f or fir i’ rr Ji n a 1 y n> n r» . 1 1 1 ■ . 

carpc n fc c Fj m erihe nir. frijr v I t : e a to noa weraPw , ' 
fix-Tt Ml a p. btxdwai c deal#, ijrp-.KTiULli, -i' 

53 Easy Illustrated Lessons f,j 

Lnial’riivl Spttafairtln[iE , 3 *t*"l< ,f J fl c' *6 



—■■MW P 1 " 1 M" 1 ^ "■'!. in Se nun 
'.i/t liurthenlop rn «.!■:« Ink BKXTitr J 
uttt.eC fh-tuyei Se-ff-i TfiSihi n 
aMW w'liit to do. ind * w 
ffJ f eer*Kihp eu nuLC-ea 

ft ^ #\jgJ " er-. 



TdacJneajmu tJic pra cl kfll Bides of undid,., 
repair, sdjnBtJoenl , oporAtian. jalLerst lOU. 



r-eyi:.Li“, P:!:ul-L 7T.il nl , DEHifnimn. □iLL'rai. i ri ^ 
tra □ hle’Tsboiit I Tig., NupreTimjd fen^wterlsu 

S^^K«AtSS°esO»S 

-T STEfl&V WDHK* cnencl^ 

Tf-i:u!r nlica oC your pKpane ur 

, i- ti::. 1 - I.. 1 L 0 : .-: r.r , I i.: ....:; 

' fol. toor-ro-dcMt- ftnn-M trines you bJI 
tit. nthdDn^r.trJi) , InrluJn-^i Diaclie- 

ESp^fc ' i pplct CoupDQbeJ- 77 » I'OLLrlTifi' 

\ ytto fiill In Mirmritl on nn wju-.l 

— j-s r... m + i- t-n U-iH 1 + In iji'iil IV I 



Your Big Opportunity! \ 

tj4-.k;:Hjn CSUKW an pcuvfJ, tcatc-J. up- \ 
Hvdiiti?. profilanfc melheds. A-nuzCnfif 
trcTrsurc-SicuiWS of the bcsvt -mini ardcr 
pliii. , iir.iS prurliCPJi JlawtoctartyUiiTiniHl 
order JiTiHirAitm HVO »Emn]l Cmfirflisn . » 

h.j'ff to It RTffWinetlirinOfiSiLl ISirVTlMTrofT 

Stab If iiiunct. oit..r rr^n'Lk MuT. liV ■ m nkj n j F AC-J S 
SttlSItiondl JtlililSTr.FPEL Mail 



MECHANICAL DRAWING, DESIGN- 
|NG r BLUCPRLNT RtADIHG 

r-rartiua] r,ni™ ; , far wl.k-f,^i.M^ pnirtkol tnen 
lOBIAH . . - bow to prt diem, idtr^ u n tn'.TT.. J itej 
!« st t-"m ..ml Urtlfeiata (ivril 
Lion on- howto o ^ ™ r IntiH nl=J mjmv 

Huh illu-iralHtl iL llf-et'.kT,' ii- ? OT,-nic. 
e^inknl Diuptm-HintH an .1 dr '■■'■■> ■ — ■ » ■ 

mail L-uiitaM Uilewf i i.rrngE .IlLoiIh. M j ■ 1 



PItok j«t<) mr- W <** ai.d wrthunH 
llliuc.'j..:.l i.lliallOIKC SU •'Mlljri.''. LOTH 
□ Win* niri eTkiitc 

T ]'r-jL:L|.:ul KB'IXS.ewTMiJCjl, 

l_ Jl*iL Onlut HLlillKtd. 



IWaiJ this Coupon TodayJ 

0 >. Cilia «upwv tli=. nulijMci (S»t Sntnry t you 

Ihir wuiiil-JHiiinua copyr.Khiiil KriM^a-L*>nj«g»» U 



watch and dock repairing 



practical REFRIGERATION iocksmithing and key making 



ca rpentry—huild n&~ BS zting 



what to invent— how to invent 



FPltl tO&~p<t$e book , . t metf this /tow. 



HjOW, mnrt.- thaji ever before, is* tlte t i^h.t time- id start a small 
W protitib^ business of jour own t , * or train vouraelf f ur a. prac- 
tical inotwy-rnaking trade in which you can be INDEPENDENT, 
TODAY . L . . take yoLtr flrat step, withoat east oe any obLigatiou, 



REAL ESTATE 

SUCCESS, .. fee a professional man! 

IVsiriir-Al trj.1r.kiir cn how Lutuu i\ i.wntDbAs n'ui wtM? Wnai 
of «mir 0*m. Ilfcijrtrattia Hil'ltLHtV IjMWnPOh fjtrftfc d.liu BUKirbon 
j}-Ki|k tUca P dcwirComi r.^rnil Irnr. Utliri 0. WWWag kruawlAiilj;* ol 



NELSON COMPANY 

321S.WabasNftne- r Q*JiLBft(lI,filiica£OJ,IIE j C , TY 



OCTOBE 1 ?, %945 



WA 







Boys ! Sportsman! Sensational Mew Wrist Type 

Luminous Dial COMPASS 



WERE ARE THE FEATURES THAT MAKE THIS 
GREATEST COMPASS “BUT" in All 

• Mpbng-lftt “Surd InLhuM 1 ' Uiihrtriirt.lt 

• ShilhrWanf, SJmipmrf, Wiitrvmf 
CtinLlrucfiarj 

• Lmdnws "in In The Dark’' Dii| 

• Witfcvlanii Heit, Vi'Jll Nat 

• Label Tj« Fustic Cut 

“ “ “ sto 



Readable By Day or Night! 
IRAIL-BLAZIR 
COMPASS 



SEND NO MONEY! 



Examine for 
10 Full Days 
at Our Riskl 



* What 0. CWnpBH thlo la! M»df to pSvc nj parlor terlnrin- 
unflftf nny *n& aU dLmatla randlll™* Win not treea* 
■ b evni *0 dEFneet Ltluw lYnrli partaetl* imapr a HKe- 

taa tun. QuWwjiOUl BCCumtHj-tUJKiUIidf tbc-dnj and nlalt. 



[DrlBU triii a.|] BpjTi.# tot«n. tfahtllDf 
and unbreakable. CompliKO with. Em.ir.ir 
Styled mtat hum. 

Far pctsLmnr: only <5.44 O.O.D. pins 



rtliHOIS MEHCHftMB|$£ MAJKf, D*pr r JJ? 

S» M. Mum St,, Chicnge J& rlllkid.[» 

_ Ibe f/llL Mrar P|«;li tamp... .» fall 

bipck UITlt. 1 ttLIL juj- pniiiun El.DH phi-s « 

Wi'lcn cliff LZTi^ora-.irnl iiik Blinfc LT E uni rtOl •-•iiiipJuLi-ly ri 
dill HEIM JL WIUHn 10 day» fw iu\l rwCunrt, 

HAM?.... 



AOPRES3U, 
j TQWWr 



IANT TEIESCOPE OFFER 



BIG-POWERFUL 

□VER3'/2 Feet Long! 



The Yankee Clipper Super m M 
Telescope Ea by far the big* 1 »arL T 
geatj most powerful Telescopd ^fclj 
ever made to sell for oely 11.98 
with Carrying Cage Included. It's 
guaranteed Super power and measures 
over 3L-S feet la length frotrt end to 
end. Lenses are of optlcally-grOUnd 
polished glass, So powerful you jf? 
can clearly see people and j®® 
wild fife miles away and jffiKg: 
■watch, what they're do- 
Lng when they cant 
fee you. Sensational! 

Exciting! Pun ami >51 

nd venture such jQ . " % 3 *' 

as you’ve nev- 

or k n o w n 

before. 



Large 

Optical 

Lenses 



s*\ 



Examine 
For 10 Days 
At Our Risk! 



i- 



tdZu 



Just write name and address on 
handy order coupon and mail hack 
to tifl today. Up.jn arrival ol Yatikee 
Clipper Telescope with Carrying £_a« de- 
poait ouLy SLSB- pm* a ffy cents postage with 
pn»tm«n. If you are not poeiitiuriy thrilled 
and delighted wrlth the way thU T:inkoc Clip- 
per Super Telearopc: helps you to see great 
a^tancis return in 10 (bay?) for full refund. 
fUisbi order today ana get durable Canvas 
Military Style Case an the* special offer. 
Hurry — wtifle the auppLy lasu. 



ILLINOIS ME* CHflHp ISC MART. D-i.pT- 3 1 5V 
400 H. flenrhirri Si. r ChiiogD IS, llllnalt 

pitiis nab ms th* rmiM Clipper Trietcnw mm 
CiirjLajf Caaa. On arrival I win imj- |pii.1m*ji nnlr 
tl.99 pluj taw u'n:E ncetagit abDJECi. 11 naL dabghtnL 

i con Mtum nut oai-i and e«£ ms ulohjit bn* In run, 



SCA 



POPULAR MECHANICS 






CLASSIFIED.^ 

O rfd&e/ 




*2 '■ * '■ 



A(Jv#ftii*nn*ntL in Ihi? »dion SD conti par word, uadi insart-ian, mini mum 1ft wards, pay a bln in advance 
Ta bn iriitrird und*r proper clnitiflcaiipn in Hev*mb*r l«iut r »pt ihwld b? m awe oHl«* Qcigbtr 4ih 
November Ititus on itile November lit 
F. W. Johnson, Manager, Claiiificd Advertising 

Papular Mtchania Magazine, 200 Eail Ontario Sireer, Chicago 11, llllnoii 



YOU’LL PROPIT 

By reading and answering the 
classified ads in this section. 
Hundreds of opportunities to 
make and save money* 



Popglgr Mechenici Mogailnt, 

200 E. Onioria St.j, Chkuga, til. 

Dear Mr. Jahniom Our ncca-rd* jhqiw ihflt apprwcklBtoly 4500.00 
wnrlh af business has biic-n nralwd Ct ti friuLt of Ihe ad which Wal 
placed To your magazine In January- About SOVa of this busman 
ttiffle- frnirt llie U. S. A., 15& frnm Canada and 5% fr&JH Ertjl&rtd, W* 
have five small gifl shops placing ordtri rejularlyj that conlacted us 
through Ihe ad, ond W* Itlll get an occasional now inquiry ar gj-dar, 
LOdEiuL letter an lUc Ln our pOco) Very truly yqarf, L. 1. RrJSSe-ll & Ca. 



AUTCIMOBIEEfl, MID -GET CABS 


RUFAIEt Your cot. Motor ports !c: nil 
flhfclbM. tdtMAlA pAriw, JkiitUciL tiod eartti- 
Totor parts, etc. How rcplocnment ports. 
Ornullie tiud blfcheeL ntiorlti u,i mnaid&t- 
turcjs 1, retoJL parts. F.O.B. Chicago. No 
Ixhlj uortL H & If Ri-kI iil'i'x ji'ik to, Box 
2934 Merchandise Mart F.Q., Chirapo 64, 
ILILnois. 

tU0TfjMi£jS Your aiitUnvUliUa. IUlua^ 
lr ated, new jlsijIi rig Ideos, lossniectona, 
suKgratLcma, suerifir mode] ctiHnree to.' 
Elmple mextieds. It. Bpecfi TCIlecL, Bei 
1K-E. Arcudlw. OHilldmlu,. 


BMtTHV'9 Uub 3 eshaiurt srstem lor YB 
Ford ond Mercury, Inensugd hOHCPfllfCr. 
H« 0 : hulciige. perTormanco and life "by 
ellmlnaxirag Lock lUMsmar*. TrHjtkuttldrfei 
inctuilrf. ALlniibr t 4 JnstaU, price t2H.fi. 
Also TEplHorment muster* Ear ail oLher 
nara *4 T5 ki *U.». MmLLbv's btul'Crr Shop, 
iiia IradLa Street. Bon Dcafu. Cnlllorraia. 


FLQYD Clyrner'E popular me" or books! 
Mercedes -lie ns llortk Just -Out. SJfiMribvt 
Gland Fm racing, HC I. Hurt rat Leas, pilo- 
us ftfitfld'a (fiatfitl »rfi, drivers ( 2 .TO, 
cLoUi-to-jDl is. (TO. — Favor and Speed, 
2 nil lLlL 3 L/a£ineu, world'* meat famous rat- 
Lng book 5S.J4. — Ab Jeakira -><.irW‘9 
diet*!** reenrd halfitv) hcxA “Speed on 
Bolt" Jl.su, claLh- bound iJ HL — 9s*s 
Rearing HtiDi, ]! i: LuF-C J.1 buull Mr]V tiV 
Ameclrao bulcmidblS? M-binfi jiSfl. — 
fipn-ri “Him to Obtain It" tl.BD. — Motor* 
cycling HanufiJ.. W®ltd*Eflll THXik, dAzena 
J i l-:i L:’i r L V i'll i.:; desmOld. Illustrated. an. DU. 
fBee our *d under Halar«£f)Hl. — M?Wr- 
ri'flra “Have to Manage Tbom' r 1-2. TO. — 
EngLisli MtfOTeyd* Sw-vlec- Manual, all 
about lot vicing various lu reign niotoiar- 
des ii.iflL — MoUif History of America 
1 ‘World's Wonder Duck ol Au.Lwrr.tn.lvr in- 
dm-irz. ■■ nil About Ford, CtuysJer. Diixant, 
TVilLjs, Olds. Duluk. aLlfcrT*. dm iiHit*-., 
JjS.ui jeflrt different mokes American auto* 
mobiles sS.uO. duth-bound *1 lift. — Floyd 
Cl volet's Hlstaclrnl “Motor iSrnxpbmlfc!.-- — 
tbo bowk. T|m< Magazine- cotied. a. "must" 
, , . s p re L beat Lens, iUuslrnlJuai. phono- 
graphs hundred* ts.rly Automabllcd and 
matoTcydES ... Ho. 1 and No. £ bOW 
revdTj rntinrly dHTereiit, $J .□□ citfi . cIlKIi- 


UHIVEELBETIK And Oil turpi'm 1 ion 
btt-lb I'ruvc WbLrlgns Turbihnior. S3 car- 
buretor anipEUIar, lnct**uifli innmr milwrae 
ftiifl i!«wyr. Uaera report gnsolio* economy 
ok Deeding «!■>, Wrench itacAlbi jo nhl.lL- 
iiLcw. -Giye -autn make. yrar. -John HHnler, 
6T19 Luralnc. Detroit a Mlcb, 


AUTOMOBILE Racing t.i.jt lUth cdi- 
tleo-i, meLI iDustmiml. liHtirpitpH'iiw «n 

buJtdLng bodies, jrames. engoDcs. Fcoit A 
anil B eonvorslens Flans. AAA rules, 
EpeoltlcflMoni. HondiSer tOcIiiiC. IijiJjfiSiOii- 
oLlsoars. *l.TO postpaid. tl.3U -C.O.D. Bor 
Kqiu, Dflpt. if. hrtdl5K)BV|]|*- ftlnetnaiati 
IT. dtllo. 


O-RMKit AT GltS. MugrarUB, cits trl Ini ton, 
coTbarctors. new and rr-biiiLt, lor i.luv, any 
mode] ear, iri.t*fc ^ cttgliLE. Mnny old misl- 
elo in etock. Hundreds of electrical Items. 
Pitta, etc. Gn 1 *e anything you list'd inm 
LA lodiiv u.L lisl price or less. EJmms Mag- 
□eto. & E. -Cullortoin GlUcagra Id 111 , 
IIHLOtJKtRZ ] w » patent pending He- 
VLce, HUAranlced to open push button, auto 
Eodcs Lnstancly, alan r.iaty uilttr cars. i£.W 
per UDkt wjth 1 ihi true t;o no. Unlockeea, Boat 
2ML_WhJte Flosras, tf. Y, 

PUjOLtEPSUEN L- Driving llghti lor any 
nr or truck. Blueprints, 1 tisl mail c sis— 
t£ W- Super let TtoI. In™ Ieou-a, A-udEr- 
E 001 . Indlnna, 


AUTO SUPPLIES AMU LQUIFMEHT 


AMA 2 HCCG Mew Hofo-VflWw LnJerle Mfc- 
tor-vopor Into meter lost like newest 
(LtliLur plane*. Burras IS 'i water; rives 
SID to 3Dd rat; prcvrala cArboni 114- 
eT«L- 1 «t jmw 1 BUiiLitoolcy carbon sad 
yaLvr Jobs. Hot a ussdaet SFiMsHtUnial 
pc tier so once keeps ntoaerr ILko dew. Let 
thlB dC'. r- :.L.l I yin: in b.r- :i ,iw. Wfibder- 
rill pdSfilhiLJxirs. Bend lDc Cor booklet giv- 
ing- rwmpLeSe debAlfa. Dvjrt T4, SIT E.hTi- 
cratorLrs, F.O. Boz 31, Middle VLliagE, 
Loot [rlmid. Hew Vork. 

BPEC1AL. Big K'l-lb. box oL over 3.UTO 
popalar tile ASTOKPOabt Wt £tell TOIta, 
ILiih, screws, nosbers, cutter pdas, iicee 
olBDipe. dt, *3 40 proCpnld. Mr](i Alr- 
cro't Hovil-.'o ro DcpiiTtmeat, Hew Bruns- 
wick. N. J, 


tomublk ft n kii i baht . . . HLscarlool, lll'js- 
Ti-itMl levLew. Eorir and tale SIehoi Cara 
F3.U0. ckiUx-ttftimd t3.cn. — U&Sctc. Btcam 
Car. tbtTerrriL book rt.dl), — All boakd 
ncnlpdlO, Bent overseas wltliouc roguest. 
Wo pay pascof e, Euirantre -tirLlTerv'. Srod 
dJtnr far AriWjrldi t most ranjptot* Mutpr- 
bcck catotai. ClymEXE, illSt W. I'Lro. Ltra 
Anttflpt C-'dltl, t£u our ads. urader 

Mater cycl ra. ) 


AKTI-FREEZE, HOMOTHBl Wf, lutilMn- 
Btt-e — (mbnuEncture- yourselE. Bend rttimp. 
Beg BPS. Bcegcr, Tcitas. 

PlJtTlHO Oulftls Idr autd poxrtE. Cua- 
DBct ta a battery. b"a tanks used. Fret- 
HtilCillfir* find PtCoJiL Guomelal Co., 
Avt. -J. Decatur. III. 


ARTG TRAIL EUtd 


IHVZJfTIDti" Uses kerosene tu run itro- 
tore. OlrtulAt <ot Plans. Hush name. 
Hctcstoa Maupla. Timj aty M. Ohlft 


BUILD Your own tmlLer! Rave- money! 
Hava ovary Eaaujet yoo wants Plana l-:ir 
house. cumn End uliLItT trailers. 

Catalog describing ? models Kit iE*t in 
Oli*tlA and I>v*t4it-*i. JJa DHmfy, Bax 
m*A. Wfiosou. -WkioowLn. 


F'ftOHEfiftlONAL MldEet racer, motor- 
scooter. iTUdjfEL.«ir Said inldAbt motmrtKH- 
PJiEij. s peel lie oil ears, tor all lour contorard. 
Ln. JlltutTEied hAiidbOdk:, 2£e, Bis List used 
motors, DiDCarKDatern, ScrvltTrlra. edc. , 
IneLvded tree 1 Midvest, 2 E-l =3 OTummand, 


GASOLINE a*>Sril!. cm(*r flow carburc- 
Ci':V throltlc. WolCTO Conipnny. 2423 K. 
tuLh £t.. Milwaukee 4. WIhwiUd. 


Tclodo. ObLo. 

QARAGE nil Up**, Cu^iCJmIJihI 

fEccn d a:i bboard. Ctmpiehc “Build 't'cvir- 
seLT 1 iLW.feEundidblfl, Ptm TW-tM^- 

ilIhtj. KutIot LatnrAtrarlu. L^nvood. ChL. 

tFTEAtJ Car BeraptaOr. CompUea by 
Floyd Ulymrr. IflsLartraL fluthmtlb, 
W~lli:sl MIC Alls, phdtOS, dbSCItp4lDQS 214 
EDdy Etenm c*re. *J(ti Tpeifi|a.[|(m story 
by criG-tJcoc world's jojcipesl aula droler. 
FtxLpfrld fl no riHliiSii dacb-tuund $ 2 . HD, 
Ctrmcra. 2L2J W. E'lco. Los Anaebni Cnt. 


OONSTBUOT Autu burelar alarm. wIiKlTi 
when said Is touched, durg&s auto with 

■ In li : 1 : . ll .ii-. :••:.• •■!•.:. ... .1- bill v:i:i:- 

setr. Illas. LnstnirLIons |].ML L. It. 

Birth*. Whit® am s. Harm, 


MO TO ■? C:\ tXF-K , DR'YC-LES. MOTOR - 
^CnOTERfl ANXK ATPIPf.IF.fi, 


]H3 C4SHMAH Moturacacder JGD; 
Brikks-fl-tratUm motorblkr- tlS; mhl K i-t 
cor 12D; DtlBBE-Struttun motor 114: Uth 
1-or runtdrsbaarters and small cars at lat- 
tory prtew-. mallmlrr -OPly, Sfsid Sic- for 
big War-BaTgaln catalog number Ten, 
Just CKkt ffiT huiulerds ot b areal ih. EJSt by 
llrst oUss- mnll.l Midget- Motoca DLrct* 
te'l r y Athens. QblCl. 

IXO-YD Cls-mer's Wdtoreytljttg MarunL 
L2D Illustrations. InEormiUon, apecUtca- 
tloas. detcrlPLldns dWolio PiOtdrCicles. En- 
ajiir*. tronsmisslcoii. carburetor:, pguarc- 
four, twd p Id Id it single, fretkliefid tani- 
xkifts i.prlhp framer, hydraulic :ock:-. 
sldrcBrs. rldlBg lEHMU.4«4rB. Tw oeLe 
engines and power bccyclrs described. IlLur- 
trated. 13.04) posCpaLd. Clymcra, 3l9b W. 
Flen, Ltd Angeles 6 CalLt. 

BUILD America's lowest -priced motor ' 
Etmte- gjiwdstirl EJfimphrtg ptMM, gjM|*I- 
Usalloris. 11.44. Big lint used motors, eta, 
Inriudedbff-I Mertdf Su»p3y. Be* ItE-CS, 
Toledo. Ohio. 

OCTOBER 1945 51 A 


FfttfilR. Booster— Cfetv Aq.uovGbajgcr, a 
sclenUdr de?li» dMliiOWl >2 ALrerfilt enflL- 
nters applies- to your oar w tank the fa- 
HMilu waler-lEdoeslora Hi at haa glvgio alr- 
ot alt Eztr-n Epeed wnd uowrr. Aqus- 
Cbargiir reduces tarbon forraiollaD and 
kills plug even Under hrfcvy Lewd wud uri 
sleep gTfidts. Has edeet at rals-lcg oetgrac 
rating u£ gaaOLIki* 4>-etf ID points and in- 
HOrnsung gaaohne mileage. Aqae-Cbargor 
nbd instaliatlun JrstrudJdcu- llT.Ub pwet- 
i-.lil n .vc iT.rik.r- and year of car. Asso* 
doted MucbLne aod Engineering Cihe- 
tuity, 44 George Street. Tcrxlngtrn, Conn. 


SSP Out fid under Uatarcydc clossLh- 
rrr.inr. Ecr in u t era c outer bAruaiOe. Uldyet 
Maiurs Dtryfcawy. Atln-ru, cfeito. 

BUILD Midget racer (Kurt CAslOlT barlal 
Flkofi. sp+elfleatlC'iu:, cans trjet Ion Inrctr- 
xnotldQ, ll.DU. Motor SupjiLv, ban 1H£-Cfl r 
le.l.-.l. CK, 


INTEHEETlFCi, EtSuCdllObol, llluatJOted 
Enalloh ■■ Motor" JiiiKLiZljn: dn iOTiJin filS- 
toanobiLes. bUc postpaid. Clvnierd. £l££ 
W. FlOft Lpa ADBcLes a. CaHf. 


CAF.BUBETOR Repair id la ‘Ccn-ld.InLng 
oil the eraer.Llnl unite tdt tMpilrtelr te- 
buLldJng a spec! bo cnitrirercc. Llr.ts on 
request eirtUT^LDt Sekvltt. «W IdPatUlie, 
Ferradale, Mich 


]'jij IQNlTlOn BimeroharErr. 14.44. 
SVti, Irilli isc. rut stir Ling. BO- MTc. Co., 
3&M E. ItU SL . Vort, 


HAYING Uar trouble? Hew. ustd. puaT- 
finlead auto, truck parts save Boone 7 . 
Transmltulon aprcl«lls1a. He scribe nerds; 
Lmmedlote reply. Victory, UMli GuddI- 
-suit. tblcugo S&. 


SAVE GasDliQC. Complete instaoctleno 
fcuArfi.0MWd.64n-, Host Tia, EdlonKint, Hast 
: Louis, ; ■ -1 ■ 




top niiallLy product! 
j' iiri'ly ppyJl^bL-r. w|L 



phd other biKitJ;.. lubles. Liter nu re froa. 
r-njmJiimfl given. J. Henry Sthlaka iri* 

BU. CbD clciOk U 1 , Qfiifr. 

TRAurf MagHvliies. Business. vacatlan- 
nl. diversion. Current iLngl* win. On 
2DD f1ni:lx. FrfH hnn SlFh COUlTTlCIEBl 
ITU HT h i] Hi E Publishing [ 30 ., SUJ KOfllL Itir- 

tcr, iDiLi ttnBpnLU E, flidlkbd. 

l-lQ&KS. " l-Out-Of-pCCDt, DEW, used) 
■1 ■ i lot] v eupplLrd. Many SEe batfAjina, 

ftlbziif. H|.:l- , rV':-.i Kwh Service, 13J7D 

biurjc Jtc.. Detroit 3. M Ech. 

JOES Bnmia BuK (Hulk Have bolt. 
HqbfcmMtrr. Him W3-D. Btlllwacnr, Okli. 

RARE. Qut-or-pj|j|t bttfcs 'WlS: 
Rocfcfindcra, lSlflF 11th Ter., Bl rral nihiun, 



cWflNO Pl»ai](a "I iiatrnctfcnB Me. 
Flostlc (LOT. Alvin, :.]3 W’Llilarvi WLnni- 

jirt. HMUtolW.. 

HECKArriCALLY Inclined men ■ - Own 
and cprrhtc- general appliance repair shop. 
OcmpErtc. liliis-kraied Count shows you 
bnw. Welding. rctclgcrkuon, motor t«- 
PeLt. limr fo grl 1m«hi*la, et(.. nil nluiu 
covered. Free Llterkture. Christy Supply, 
Pwfcjt. OBI, 3jl) N. OrftlrqJ A'.-q. l CtlkTlQ, 
H'LIT "-O :m-:. L * ■ : . - i : -v: : i: : 1 2- ccai'-i 
*Ab<WL tAW mpihhH, 51-5 M*w, OtW 6® 
pheios. la.CH ropy. Mnnr.-bnct guinc.- 
[>■11. HeJur La-rli l . fey PJ-JfBS , Tniy. Ohio 
ETOEiHLE Tout mohcV bnct it not dr- 
(|ghf*d wigi deaerJptleai. muu hi*ll-Ahdcr 
□rbilrs ! K-nsh IQc. EiIucCormncL. Ld J, Uiu 
Srira., Ohin. 

r.i i r.- v i :i* j’IhUhh- liistriicudni; SHc" 
eh.rinicfl.lK tl.dfl. ALvIzi, EE1 WHbaon. WIa- 
r.i- ii *. Alim Upba. 



IWUil D-, rLMWIL.-lLS. riL l LULb, 
POATTA ft II B 

PACIFIC Wot pictures, latest scents 
IHW KtTleH nJ Jl dLflvtriii p^Arla. rnoli 
rnni.ulnlnn 10 actual flossy photofmpLs, 
S'.b'-'iJEi" . D S Saipan, Tarawa Hamur, 
.Miraklk. dobnvorvi, AdmljnLtles Eslnnds, 
etc. Me sLaglc pocket, E asantted fs Aim- 
el*L: All It CRCkeui *a. Pkotpald. mu 
olrm.il], send 10c per pocket additional. ) 
0a1.l(.r»ctl«n or tiiiiiiHy wruinSed. Uoytfcd. 
LiJ ] -OP Northwest ITUi, Oklahoma Cl|y 

fl, <aiaiuoina, 

■ 1 . :r-| j - /, |; ■ ■„■ i:,.-. 



BIO Pr^iilii lekltiff Butncrtpllcrnf; Eoi olL 

oninslncs. Apcr.Ls' eooilldnr.tln.1 (±u.l(ip 
lutLiii over Sfifin b*y|*IH3ilB nnd wmpLetr 
itnTt4.ru t'JPTUrj an. Plats BuliserlpEloA 
Agenc y. FIpsJiIdb, Jlnw Ter Is _____ 
n::'. .4 i a n 1:1 Ay ! Uumpie inri 

lists ait. "Araeclutloji, " Bps KiiI-P. Xa» 



tJnKrIL FTiblltlupi brevier. -Weil Arid- F . _J . 

BOOKS Found. Scarce, out-eE-pelnt 
iH.HJltE 4b|#MwL dulcklv. Send list ol books 
wanted. Any subject. Htisonable. Cllf- 

l_ij Ih r^^l^. JL-v. ^v :r.| _ 

WHAT Erery Uuan wants. We bare 
Mju-e-ik- 1 i:kiE\ fin 1 1 :i. I.iily- Ull*|:1er, 
Comma ad cry, Scottish Rite end Bbcldc. 
Out ntiula urn lined thA wurld 1-1 rv. iJhimJ 
■far Ciw c^tElor of bewks Bird rLtuali I01 
Uuccu. Odd FcIIottk, Kblghlfl of CioliL'm- 
bu*. rtc, a. Hu*, ihibllahrr. F.O. 

Boi 7W-PQ, C ider go Wt .HI. 

?HE£ MrmberEblp !□ oar Technical Boil 
Club eblLtlts you tn eurmnt lLtHrALnrA, 
guL-dLiig rtd-FlPF uci nil yotrr book probleais, 
precDlPins. Me obLIkatlon. All banka: tneb- 
pirn'1. At’rbnbiiUta. nijtnmntLvr. bulLdlng, 
c out ruction, deetrfcdtj lodlo, tnlevislnr., 

Hheliiiaki. 11 1 - 1 - 1 - m c , 1 . ■Mr'.. 

chemistry, pdasUcs, optics,. watthmolLna, 
ulL lioii'wnf ri-B. wmaworklrf. bualnesE, 
sports. phncegreplLy. fa.rsnLuit. tnial*. la.iL- 
CiiHgFj. o-rulUan. iu.trot«ry. etc. Free lit- 
erature, ipocdEW iPblaet. ljEmlirn TMbbleal 
Llwk Oo.. Dept. YMMC. 5S West 13nl BL, 
Hew Ynrk ]«. 



prlCElfW family lUlftdlcr " EmjS. insi™* 
c.ai: tL.^C. Also new. Mmole ^besr .-c- y 
u-nElnif otll4y. essiiplircr, tb.M. CicoiIbt 
tree-. Myers, FoctolTrc Box lDEd, Centro] 

fltPUW, TdlfltH. Qblo, 

LEi Alt r Callectloa buaLnesa. Stirt youx 
oerney at home or loidl pact. Tj l e i± I il h 1 1 . 
nrikl^'ble. Way. CiKnpJriy home roirtr. 
Tree t-OilLet. Foclllc Bdhotd, 1313 Sn, 



MAGA3ZME3 fBact datei!)— firfriilirii . do- 

nnf*tc. arts. Sppka. booklet*. EufcBoctp- 

a ia T$ 

,L ]']a,wd post-war jam A&p*i-d M — 
SbllUl Awnrte*. CliJna. tcmln. Uiirma. Ja- 
pan, RuesLi, lliLayo. Bow. when and 
whnra ^ apply, U. B. partlcIgiB- 

riiar.d" t™™rlh^ t ^ Ct ^^™n4rnLMd 
m tch.iinl :e. EkLtflmtn. technicians, rrul- 
□cers. faremcn labarera And biialnpun jhli- 
rew:it:Li|i'-E — eiery Lrade oeeded. Our 
If DlC wurd copyrighted tcncoKt — eom- 
pjled Trdffl b^UiLera. pmressLprAl undipy- 
cmcner.t smiiceK— llatr, ever 2hfl bic IT fl 
flrma with lurelyn biferrats. glvw Jcb hi- 
EernLttloa. salary brnekela. enutrant tips, 
Boptlcalann IrttecB. i-ijt-purl :i-iur:n:Hion. 
cILmatlc candltloni. etc. — CTerytbLng Deed- 
ed fw Wur irninndlate BrniipiLlff!!, li.flft 
Return for rtruiid In 7 days Lt Dot iktla- 
I'H. PhcLIIc lndnnlrlh] f-iemrarch FhJiwail. 
OEd-B SlPdlo BuJIdLiLf. FarUkhd 4. Oregon. 



PZACF! Con start jou tIsLtlz lb tkw 

r..lin ll.ldl Tbouiandi mv html^iinkal 

ulartrd rndlo pccl-Uarul Ltkm In one: 
vent I Fuccard. brings f ran dira! T^ntfAl 
Emprise CVi pom lion, ifox 43 tt, Louisville 



WliV flhOM mrwffiHd. Cnmpirte to 
AtrucUcnj BteEiiKlTP rlghtg, M E. Wfil 

son. BeHefonlaJpg, Ohl o. 

6TABT Adverlihlng and letter shot 
tlomjlccc low cost home tnliLitag ahn-A 
hnw. Prw bockleL Pacific BcbnnL 131 
>-H 13;.'I . 3> .. AMp--: . A li 



BEAiniFEH- Colored pictures. Lists 
Irer. So glrla. Ciirtos. BOk l^iiifAi. £jn L - 
vr-T 1, Cola. 
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>100 MONTHLY 




EXTRA LIBERAL New 

>/Afoua 

pJSfdri QUECtt CASH iJ.tn LCi 



eldHnL HrlfcH . . . to r#[>J*fp Eont in- 
L'unw, f*? bospi-Ul bilk, doctor Ndls. 
pEr. Cini-prp pipy Ln li pU KcldtnlS. 

it] the «m™ pickni 

r,,d. NaiLuiineporic 

HO MEDICAI EXAM] NATION 

cpqmirpd: Jfm rfd tpp«! Pedlej HHtd 

by FHpil pI BICi SAVINGS. Apt li m 
«. Actual pcIkrKfft hr I'JriAW 
EREL EXAMINATION. Write low 

■ t ilnHiv. h-a ehiE. Nn-nfali^pLiun- J lpiE 
lend ittme. iddrr» >nd pm» 
d tenedkltEy tc 



if sick on 

INJURED 
^HOSPITAL 
BILLS PAID 



ACCUMULATED CASH 

lM! jccL&mcbI T»u at cr*« 1— ,1, ... 
H#4 "Bp IS $ !.H*U. HnvmRliikd 4 b 

$ 6000.00 

ACCIDENT BENEFITS 

pi p*rcp tu-Sinn — ,™pk in 
p. hmrn « U ur... 

$ 2400.00 

SICKNESS BENEFITS 

$106.66 

HOSPITALIZATION 

Fiji i'f jHtr dij Hf«J Glh*r h*4gM 

$ 650.00 



THE SERVICE LIFE INSURANCE CO. 

42 BA Slav ICE lift HL&g. OMAHA l r NEH. 



TRAINED MEN WANTED NOW 

FOR BIG PAYING JOBS 




TRAIN WHERE 
THE ARMY 
TftAlMEb 

Thl. mmW. MSI mw- 
jpiir I nil Mai re- lie- '.'it 

.m"r.Pfl mm ru-r tip 

n’^trounJ bT 

pLirCLnp now with tAw 
c-rily ctvLE'i.ii irj.de 
Ki-lin-al icLCft l-U.CF 
Army rjnliiini; I'ro ■ 

£Oi(fL In till" bl*. nn» 



REFRIGERATION — AIR CONDITIONING 

Tmln Jl tiame or Id our biz thee*. Work n-LLh ElmI-Ih on Jrlinl 
ui-irlp'iif. mIHJOJO In lAp-iln- Mr -U* Ull-rlJl Lr~""."» uwrhAril. 

WlK HU HI ■■ i I I- ■ .!■■ ■ I ■ ■ ■■■■’ ■ ■ ■- 

lit- u 'I'JHillltll IlKirLEKr.'lLA.TMnV -SEUVlCK I, fill 

muYL' lain- u Ihk pu_Y I - «5 jCt- ot lip yu utf ii“rt W" 



I1XT-KK. rrntf *■ 



FREE \ 

This 111* rrw linnl. 1*f|* Jwn.jH jIktii. the 
en.T.-OPyrilETT» 1IVH AHUM, ItlWl Ellf fJurlTip-i- 
i>w .Ei.fv or Liir Lrai'i'.'Ojiii umj-'Ali ruM *- 
h-flii|MMf mL nf LI ill ijuJutEirv — Liuw ysi cNIM 
In m fcliu ^huuuil Ilnur If sun MIT MOW. 



Send Coupon TODAY/ 



C-ummurt lul TrildV-f Institute, Oep-t, M- lO 
209 HI. J.:kinn D' vi.. Cklfjiju B. III. 
at)4 t. aOdli ft.. Dlrjx.lnufcM, HU. 





Vmhmir rtl.l IrtiI Inn, Jjlnw und mn the fprk, I,e[ 
nf Ju.liri- for i Vi> r - it LHC n|iiinn. iii|Llm.. 3 ji,.j 
¥■ rr pcciurjiy uut- ctuining mviil 




Enjoy Steady 
Future in Good 



7 DAY FREE TRIAL COUPON 



BE AN EXPERT IN YOUR LINE 

GET SET FOR BIGGER JOBS AHEAD 

ELECTRICAL. PRINCIPLES A 

ClUCUiTS l: CiiVurt buhlf L-li-rCti- 

■. Trkphunr. Sifmri Syetems* 



riir. jrirpnunr. siEnni : 
I' .' r m u I !,r, j:ulu: r etc. 



JLD in 



vslufeblo rcferttWLi btioJc. 



53-25 

A n M JLTU R E AH D iTATflR 
WINDING! Conn A. 11. and 

D. C. AhnuA.^'unu hull ^LaE-ur Ha- 

' VSs 

WlffilNaPDR LlfiHT AND 
POWEH: RlrrtrirHHjonjrrw- 
lHun r HUdaiiJJ01JJ .l]’l»l.EANt;i£ 
hi J-Il'AEH, H«,i, .ml Firnmn-^ 

tpil LjvhtPnjL Fstth Ll«;nnty, 

Al'lDlioD LialLtlAp-. nr 

imUHk 



TERIES: Surm 

Iffnllim, Idaht . 

Ir.-p, ote. E«|i] pafttdi 

D. C. MOTORS S CONTROLS. 

Mm. hfrthiKi.u of I n . r r. I j:if ion. 

0 p^ern ti o n ic H u lti t-L-Ti n n « 25 

A, C. MOTORS A GO NTRO" ,s - 

Sin T JD in ' ’ ' * " 



FSElt TED MPMir IkiiiIe eomrt A. Cl. 
KiTiipVreljr. pew iJeveJcpmrn'bi 

tt * 4 .Qa 

ELECTRICAL REFRIGERATION 
AA.fr CcHDiT.nHircc: A iimns< 
bwb in fluid ue tew methedr er 
■ nildljlt, nwf Fn'ii.L 

Umtr.. Kndw. l»KfT SJ-AD 



SEE ANY OR AIL 7 BOOKS FREE 

AlHKiUfrfi Lhese bunks ure valuable- na indLviiLuiJ vulairrua, Chti 
entire- T btokd TUtklfA* i'.-ii.h i>IT Elm rifont. -ti^iLcjleEd- mia nf Ult-^bri. 
C-iC^' -ev-er imbliiilietL Ideally nuited ni a ncLf-study or rclercnco 
set. Entire 7 votumfifl cover S|WH) subjecm, ID.WC TacIA With 
thousands of dbErajnji and fihed ns. Ssnidial Cash Prim fur tm.- 
j.irft7 ViJi^miht onPy Jl'd.TE — time payment plan.: 821.00 paynbla 
$3-00 after T dsy-S' V H b IJ «-xaminution arid S5.M ixt n'nnith. 



I M.C. LtwIp.Pi-vp., -C*VRE ETpctricp. »rlvui,|. E.p| r Tf-Rd 
, SU £. PilULIHA EThlCTi L-MlCucS 17. .LLIHOIS 

. iL-nd me th* beekr- ehet-ki-d below Tor 7 diys. 1 FREE .-epmlmptin.. 

| WltlllnT ild.VJ I'll uiCbfHE 1 return LIiimii mil cnar#- nnthinK or iin^v 

i m aliimra, ] ynrierEl?-n<|, if rlie Amt uf Ike books [ keep tuttdnK.H 

I *n mere 1 con pay Etc* wlil-J.ii V liiys nniL LLIC 1 iilj- nweiii mJlH »- 

• UK f.A-jil bliurjjf i Jdilinl, 

B Electrical yrdneliripp pn.it r.freufM JJt.ls 

ArmntUJi; i. H CiCnr tv Jml I n d i JCr^uir r , , , jl. M 

J " WtrJnp U.C Lithe .ml r,.,™. r ....... tl.3S 

! ^ a uhnwwitleei and Baneik-i IL25 

; r D.C. Motor* and. Cobtmlu J.T.J* 

| A. C. Mulur. n nd fJin+nV|B , Id. AO 

| EJfi.- trk - hI Rt-lrl<erntlfm Bk .Hr Condlrlonlnit . . ii.J-i 

j Check HgraW You want tc Sep JJI T Bosk* Free 

j i 1 COMPLETE T VOLUME SET ; 7 vcluoim. ulna 5nrli>in, 

, L—Ijuliuot ifiil [hill V.Hrl7fin-.pituriroi StTviet frCCTi r|:f. < ' :■ VNi; 

J Stuff .ml tin." I mr nf /MlUTilful 3hll... '■ mi ; E'Huu |«| un limp 
J pjy*blu I15.W n niOOEti - ClOkSi Ptin JlV.’E. Iras run* tl.SBJ. 
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“I’ll show YOU 

how to make yourself 

COMM4NDO - TOUGH 




...OR IT WON'T COST YOU A CENT!” 
says QeoMpe $&u*et£ 

WORLD’S GREATEST BODY BUILDER 

Let me preTe te YOU that yen pm Lmh#-i pi dinipic mum del 
on J'gw sirmaS AilJ India* Lit I'cmf ehenl.: Bna.ili.il yutitf tllcnlUGII 
end pMUB-jiiuik rLn ruit or yemr body. 1 eon do lor you. utIidE. l'vo 
dLiiu Em lliou^nndi tin irarld wrr, Inrl uding rTLiny officers and 
rnuu, we In Lliu l'. S. and. BrLLIdbi Armed Futcaj, 

GIVE ME ID MINUTES A DAY! 

i’ll Show You My Secrets Of Bod* Building 

rn < h> " r 7F 77*™ fLT^ J . T V, n l ■ J^™ »*♦ V,!l 

Pou. 4 r JlfChu iTimiivh vblilpn E n> lnM*ir(- from ITlViii PfS 

lAUklB- jmj-'ii'lf from Ji |ihyr.lmL wrwk . ilim m? nr. |t- til wni|ian , r , YP 

w iw- 'wider of jmiiwiihnp. LIKE A HB-MaN I D«M? dl *i«I 

u Pit 11 -.Sn Niiy Ollier |Ll-Ii:z «MrU 'Jim dinii'-ut IrMfe. ’■iMfj'd* ► .[ 
nr LtheIiciA b'O HUCLC-T bS" M.nnjr SltvL— Uuiuln l.lki lip-j" Will 
ur djliliv veil ill <-. ydli end li-nm t-r i.-kLiuIi'I flll.r rrledlLPr I- -T 
IIIV =.rthi«lH rl^liL IN ) ,, UY 1 . I “:'I| || I'I.., Itr lErvuuLh lini! Full ci l'lmlM 
rhrauftti imuTied ippli 1 HliuMf ixT^rri:. i-.j e I duh^.i-tt l- r -t-cwl i pd jnern 
fi™ .If * 2 Ll nil if Tm il 7 tSc: jiwfully In'll 3 inili 

iiHifle'j th«l enil prt Elm min jneu rr.n Of' (l|e name fnr enn. RKiWn 

PROVE TO YOURSFLY 

M JL" “"VS 1 ™!.-™. ^ ™ *■ "■*■ 

sISnellii^alKs *iitu 

F<wr mine tea I I 

SEW FOR THESE FIVE FAMOUS An^L 

COURSES IN BMK FOB* J£<W3 

ONLY EACH / 

of ALL S for *1.00 I KUK&; 

WBSEEMSiL c 

1 Mm WdfM lr N. ¥. 

C'bTO* f, Jpp.Lb Tuurfmpentlrci Inmil bint. Snnrl 

IlY bfecum Dull, nrci:aL-J. LIil- rmliM* hrsloTr, frkff 

* «iri « 4 c i . iiwiaa- 35 t v b*A urWioW 

*— □ JU[ $ c#ru™« f«r. ... <1 D Mnldln* iriiKiy Ldgf 2 Ed 
nMm H □ EMdtnmviaWtfArtaas* □ ETedULpi . mabi^ drip. J 5 r 
C1,n ""' t 3 UuLj| KP ,m I hbviiK*jSait □ nnuinB-. 3 £isbi)rChMH 5 t 
□ Send #IL = c.n.b-. <(i ptn* uepiaiu-f Wm uriftrd ]«t» 
-pun hi arid C.O.u- 

KUlE Ain 

LPrinL nnmci 

JlPDItESS - - . i 1 i , 

&rtjf yea MIC it L'f rif.-.'-jf-d r .Vdi.Fia h ios f 





FREE 






fur Tdlavlrl-pn 



RCA5PP4 ...*«■» 

HEW FACTORY SEALED DuWant SiPl 15 00 

‘ ' H-oaAPV.... 4.00 

. n nl fnnxlpl <v*We. *n« 1 nl lor TuIuvLMot. T 2 Oliru. 
J:if-inry nrtcc C.** |irr u.. umu rnoe jr.^r. ptr »-. 
practlcpIlT' *■!! ltsium nJ r .. ik tubri- ai nullLng pn-.-VM. 

£<T|l| (nr tncnltlel* llilt C ( LltnkT'e pid irthcr tfll*vW» 
jmilLl-i I II L QHd eend yi™r iirJur lij Iki'l. P.a. L n-| 

ELECTRONICS SERVICE £ SUPPLY 



BUILD AND FLY 

your bwjj maCDTcyclr pawerfil PvtmO- 
pLdnt. *t Hirti*. E**y Ed huiLd. short 
run. tale offi, nnd a a-w«t pdiuu ti> fly. 
Wo apteLal toola needed. Cheap. Trstrd 
plans, guaj-enteed. R1.D0. Juet the pUkQ* 
JTOU lxen wnitiuj for. ORDER 

TODAY. HOW. AEROTECH. 
D E PT. 50. UE ARBO RN„ M Id! I □ A W. 




MONEY BUCK 



M11LEO PO&TPrtlD 



Complete apparatus and rdutike 

artl POJieeilprji TrJrii— Wut Tim. Includr Cl! 
h^-r:liiiir;*."l L'jr*L I'jjisve, ■ LT- The Tra.'.TSIr.^ Cti|i, Til 
T'lve-Ln^teiD Tud-* ■ 41 AimihlfiEr-.i In Irf-b niftier. 





6 MAGIC TRICKS 

«2« 

THE HOUSE OF YOGI Easl 3 D 3 Main, Wiles, Miefi. 
ILLUSTRATED BOOKLETS 

Soil our ILLUSTRATED COMIC EpO^I-KTS Hitd 
■oth-c-r NOVELTIES. Eacli l»noklot tllx-kj 4!*h[£*i, 
Tffn wcmpLe too R Iimu neni fo.r CDc or H 

jLSHorted far H.l>5 or 1 100 aoirnrttd for fi.-Ulf, 
aiiLyped prepaid. WholesMa novelty prftre lint scut 
wit IT order Otlly. Nu order? Afjut C.O.D, Send CaalL, 
Sto-mps or Money-ordey, 

R E PS AC SALES C0 + 

I Went 13th St., pep*. is.M Mew Yark 11, H. Y» 



FLOYD CLVMER'S IMOTOR SCRAPBOOK 

s' Earl/ CM 1 , matartielee. llliM-Udltd. <li-- 

ii "nnbH. Illltf riL!ul oduLiLlinmil. ■ 'A KLST. r 
m.i *d I -ere TlJin Hajtiiin*. RmU 
abnti* Tfir. 1 . Bl*. IKhJitv, 

■cut, M.-KwelL H LuLf , ILvu. 




“i‘JS 



Nn- l er.i| He. a (*■■"■■ h*^ 

J^r'i iej 1 ' ci! rn % B n” 1 " ' 

n a 1^7 1 1 h^it n > ,* * ri r " >■ fT "^. - 

CLVMEB, h,t, PW. w. Meo »t., L-e Afijfl-e 9, 

Become a Doctor of PSYCHOLOGY 

nrib lli# d#Er#e nr Pi.D. Ttith III* Mint nf r-mtrelnjdnt, tuwlhHi. 

-• •II-..I -.v •-•!••< I .-, :.!■! :.-n: > ■ ,r : --■ --I i; ... i-r I in'll il-ul.-'l 

tJLtBt I ii iILl Ii:- ■! (Mill. UTlid fnr YRliK l.Cut:. COLLEDE OF 

UNIVERSAL. Til U T H, H33-B Herth tierk Sr,. Chicane, 

LEARN ELECTROPLATING — 

Ci'inntilcui InalructLniifl by a proetlcal plnter. with fiiniiijlni 
fnr Brnna. CndinLum, Chriimium,, Capper, (laid. Nickel pud 
Silver SDlutinniA. Trice i I . U". Honey Buck Guarantuc. 

FLATgB HTDEj Dept. A, F.O. Bog irO.Nctlimal City. Cadi. 



MOTIVATION,” 



n*f it +-1 Is tj SCDTIVATK II. ILLS u; IXiJil I VCTE 

I fimlVi 1 1 1 r | blcJ !!■■:■ tf ifHadr-Hl iLilaf. ill U p#rWn||J^ 



'Katv 



Eepair your own 

Electrical Appliawces 



C LI WEN? Si.ntra -1 .Mil, 

fj.ii. Quart dcOd net 

(ik'lNITE QALE.S CDNirAKV. 
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POPULAR MECHANICS 





FREE INFORMATION ON THREE BIG 
NEW MONEY-MAKING OPPORTUNITIES 



f feiy-ro prtnci|il«. Bw^ietnf. 
fOiR-itUun, fUrrair ctf 
- F„.. :l I- .1 - :^e-T:.l I.-T1 

?■ — &VMlttllli , rrieETBJ«UO L QllS 
il — -i. ■:-inzii!-ri-'.£.l ii 
„ i&aiaifW Tirtriamilua 
■I—/ - Li '■ '• ■: i ■ ■ . I' .1 

A IT'-'Jrt ELlM id f-K^IlClxl 
ii-.r- -'--nt i.-tk ii- i viji- 
NEFm 6KBVICEMEN A 
1 : i I : -. 

A GocJ Dooli IsaOiHd Frtfniil 



BIG MONEY and YOUR OWN BUSINESS 
wS %3. %■ 5 %S 3 S§ E 3 



FREE INFORMATION COUPON 



SCHOOL OF PERSONAL PSYCHOLOGY 



OCTOBER^ 1045 






THIS EASY WAY ft « 

TEACHES PIANO-: 

ii/it/untt MtvUc/ 




You Mo f May Acty Son# 
pn 10 Days without being 
Abie io ft corf o Note * . » 

_ _t ty (fULehly lADCB hOW 

ji in [finr ih* plmn. ..if lull “n a nr 10 
ennfl LuU r Willies, EMrchee. 
liyrina, Lwi iiep 9 1 red hot [LTim'n rx 
DJld T^ei-teni KJIHE"i !>■•*«■ ’■'Ihjft't 

ftn* Me ]='■ - - - Haro's 

Im-nl- MOW at la. Pi H r, hiiir* ilimsr 
Jin* p*rf«:LHiL a wuiiiLrrtulLy enny 
1 1 : . i > b n r piano raur*" -liint- "=uhl 
tm.-h yim iiLuiiu iilnijiia In only it'll 
ti-jicl day* -nr no wist, flo rr-feLee. 
no IrariK nxarCifeas. Tiiiu PUn plilV- 
i -i e sun*s troTn the Ant l***eiii.und 
pn xnmi il'» iiimxLiig VOU'Tfe plilp 

ImC Llm pLuno Burpniinfly ■well, 

Mr. MliHir'H ■:■: urxu In euniplatCi. It 
LiiaLuina fell ibe |ILi7turMH, nil In* 
Instruntinn, *t^ytJilDir yma ntt-d. 
TIib eomsletn ™™ "fent Ine Miaur 
j nap a otic a, ulal *td appn>v,pL, 

' , r : 

, «£ESai8£ ’ r 

l*uy« lirtjwxt oowac cy refill ty. ha* tlm»i* 

MCI Llwi^ucli I? I*. LL BuP LO 

3E yuu aruif L KLUfllty liJilyluK’ UiW (j U lM !-"■! 
j'luvlny IE w-riL, jF you iin-n'c uutlTcty ■siLlaifi/d 
nun rir<lEhti>d with ynur dlnfm-arr. rtcurci thu 
caurw and firt you r inaTinj- liark. PSuwjiIm. 

KCftV# WI1HAUA taItj lu*L EIlv u._. dV— T ul. lil£ 

E mhi sl'ii|c ImhiH nr 3Q h:i 1 uii quirhly kan. .„. . — , „ 

iy* MHnur mvUhodl nr mm*** h*rh. GpL In on ih|i jWK J tfffirltOl 

piiTfi MINOR. Boom 41-lftM, J30 g. P*Hc. gt,, CMcw 11, I 




ELECTRICAL TRAINING 

y maaihs interna Lv a resideuca ctmu Id fund fe men (oil of IbduLi-b,; 
iilucrticul enElneerlJiB, IneludLaE toOLo. alaccraafcs. P/upjrun far 
technician. encineerlnE aides. Approved lor vrneinn [ruining. 
Clussea btjin fab. 25. July S. Ca.LuUift. 

BLISSJ 



SAVE WASTE PAPER 



SPANISH 



"dig appttrtuifil'ies and fatm w»iC* 
ine for those VfJlo z-|i*iiK -StiAnish. 
tiillionBi of <6&LliH,rd lv*lnsr Invented 
In Mexico. Central, and South Ajtum> 
in, fftljsy -wiaye— vtint um re, tK* 

CrfUM ewfol. fruriKfJie. trarrl and 
pJciMrtyra. litmi lSA JLetb- 
ijI ju.niuui fitr u r hp frO v.'iij-t. tearhea __ 
you to jpji'nfc riAcn a jian'M. Leant bj 
quLcltLy. eauLly at home ' lirted- |*_ 
ins” boCorltitajtAoiM mmw nfj. Thout* u*t 
feanda have, why ™*t JhiuT No flisk ^ 
undef trtir Rw-to Ani^rtval offer. 
iltEKCfl. ORriJtlA 1 M jlIpo 

CpURbt by I&i* BUEDimp ra.rAipd. Send for F'co llook 

''Thif Cortina Short-Cat"— «tzle Lan|fu&efe irtwrested in. 

CORTINA ACADEMY-l?sfaWisJi*i in 1883 

Dept, wtt m Tort #«h Wew Yart 18 , H. T. 



STATIONERY 




piRiami 

PHOTO 



JHAT CARRIES YOUR PHOTOGRAPH 

Ifow, „ B ycra cun Dufar ynnrleflEra to that Iwy m 
inripe- and to f rieedi at bmm lita * ” ppton- 
wheri you aid pitta, two-fold PMtmwiklt 

WltK ll fr-likw jihnWrifili fif Jmn*irf ptthO tM.. 

marilobsjildtr. Idt^jrifftwTtftafr»rf h p-tocre-. i 



natal \-feik" !| 

□ dt^landryf 

int™. Amfeti 
Ubvit* nMnw J 




WATCHES WANTED BR USaVle° R 



i, Hull »nt limn.. Ohii t. CM. Si. Lefl 





hran Wrlw wr Ivr vi Fw* Hu*. -Hijf fet 

3 T 1 ' 3 1 ^mSJ 1 " rl r-i 111,11,1 

iijial'l'i iiV'^li-lpiT * iirlc! L y! J P “ F<JM ' 




W. 4 I 1 I S?«f L B^inl*3f lat ' aF K^W A ClT*!'Mo- 



CINEMATOGRAPHY 

Hollywood film lethal an a: hunltam Clitit educational n-.:l Fr*u 

l.iiiLm II lm ]icoi1iji:LL41b LimjthL J.L Jiihziu. PkiiiriHl^iul n w *r- 

» liloa. Wylie tDdfejr rnT tree, bejiUiKully lllunLrateil caltLagfuc. 

yirt.wcedwjrd 



#K'/iww&10 , Slide Rule 



Mdfn|f)|ln[ Indicator 



InTtrvt-tltin Deufc 




HEWIC CO, + box O-IAS, OfJiid de.hrl lull, New Vwh CHy 
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SUCCESSFUL 47™ YEAR 



To those who think 

LEARNING MUSIC is hard 

ludt Llrlt.u IhOW ■rtu-U.L Jild }*U r rfl |]|Jjiri£ Ihu hr^ljinlnii 
*f Widow" Wflltl 



tasyasA B C-COST USS than 7 c a day! 

“ Pf-rhopi j-ou Ihlnl; knrrin* nuirtir is a (odious itrini!. IL San't 
□ U$' l^nasr: l,on J lip-lirv Ol prtKllcioE flCil«i.-S *niS ■UMllll-l-allOlia 

5Tc?rr«w? *re ui-er. 

Thus haw on (i^uwi fur =ut. seci-mp sinned townnl niw*nl 
ki:mI timim. bowI FtT (hroupti nn (trvk meUiii'l inu can now Henna 
ii? jitay rijffct nt home — -without n EaiKher— for l*ja [tun Tc n Jny. 



FflEf | print and Plclure SnmnlE. Our L Unit rated Pree bmrttit iod 
■'■ friiit «.ni| il r lr;uru" > uucde ft-llr fspliin I ill i rcnaelMMe nwtlwd, So 

n. 




F<-s 



HOSAZT 



Answer Y&vr Vestfti 

Frobfem J ivith /Vetr™ . 

J. HOBART Praet/col Des/crt 
~ -for ARC WELDING 

EviJvc-nH femiecled v'lfh ii-.ofol Id bf iEOd idfl- 

hai d.lijn pddblpnlf from tl*t in liffl# and 
V*gr ariLwir ta mpnir of thfifll. Inf-iy 
W-rldrr, C-aiigr.nr, Fnqin**r and 0ran+»Dn 
should tuva [h*T» hoaLc la be-ller Undfr. 
S(ond good molding, daiidn. rnu '■* Hire In 

fil'd design* ro'-PC-OLIt^ if ral applicable- 
’* your o^n orurfurii im tnahwi -f-ai r T pe 
□ f Idbrlratien ^os used. : e *al uuiil* far 
thonging Pa welded deiign. G-err jadpyl 
KOBAPtT C B Q 5. CG. r BaxM-lSSI, f r «y H O, 



INVENTOR’S ATTENTION 

#WANTED YOUR IDEA OR INVENTION 



llfifcE is lie Rcrrice 7*0 haTe hrcn ’waiting f*r; 
A COMPLETE INVENTOR'S SERVICE THAT 
YOU (JAN AFPOLtD. Your Idea or invention 
DEVELOPED, DESIGNED. PROMOTED; MOD- 
ELS CONSTRUCTED* PATENT DRAWINGS, 
PATENT ADVICE' 



We take your rough Idea or Bkeluh nnd 
develop, derdpit., and draw it into a work- 
ing deviee. We do all the work — Yon reap 
all l ho rewards. FREE CONSULTATION 
SERVICE AND FREE LITERATURE 
UPON REQUEST. 



+ * * INVENTION DEVELOPMENT * * * 

17729 MISSION BLVD., GRANADA HILLS, CALIF. 



Learn to Play by Playing 

The tenon 1 t-miLt- to you bj mull Itom ibn fnmmur IJ. S, School of 
” OOlnJilwLa JQI LrU eTjL-jiK, <i|it*r {IlhETFimd, anil nlL the 

ni'iis ie van iii-hiL Ttiq Serum to plor 
bf pluylm; r*»l tuBao by nnie. Firrt 
Foo aso told Innu (u di> il (b3n«, 
TIilIi A JliuLunt. ihc-wh jeni h ;-, tv . 
Then >*u liu It ilium*!' iit.iI boar 
It. l!«[£iOliibdr F duii'L auarunn L-nr 
n : 4.- 1 1 1 ■ I With -I fly Hynrum i-lj.iir.irr 

(n tegw-li nusic "by c-nr' 1 w by 
(nek mtthodfi. Wc tench yum to 
piny only from rtnl Tol-eel 



OCTOBER, 19415 
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Quick 




PROOF! 

Rfeul Tliese Rrpurr.i QU Reiliicibll 
Rupture CiiC9 

fin- tntr dies dt Hank-till. itfi'rh fjtirw. TE-rf 
La** *f,aug £rattf\,l Ut-ttfi tokkh 

feare (atnt la «r entirety kjijl-Nl JiVi 
djiJ TiH'JJiJh'? omij sort of paymtnt.) 

Never Loses a Day's Work in Shipyard 

"A tt-rt- h i't k h -di> I t ih< ] re 1 [In a pph um 
you niM: r<:r me. Wouldn't 4 > tt| |i-.iut it 

TiW. &[J IV LI h , 7 TT iTTIl-TI IfULCt, lIlAT mUEtl 
lirtttr I rm ■>> nr work and vl *jajrd 
irtr tt-rja <hlpi— and bfELcrc ma, Ida Tr:rt 
in t Nmj ehdpVAfiJ li Aioihlrvx 6rt «if, 
I nswr baa a day's wart nwr.'' — J. 4. 
Cui£t r ions Ona An.. (bl5[t. Tnu- 

Perfect Relief— Full Satisfaction 

■Twrf tnu* (Lin FCLL SATlSF’ACT.InN. 
1 EkL Jr dpt EiurnC duty Ire ttiEirj ta Lhi 
(Aj— Hilt I Kv* b»*n WhIWhmJ; *1 
jrara. I hi — mcitcd rm wfctnllllctUj ten 
J*»n in uIua 7* nsfl M M *1 feirt Mis 
nurture relurnel scon. lla«- trLad ennrthliiEr 
t«t Buis- nay. ,1,, [ Hr 3 E-T-LEiFECT RETJEF 
ja pmr L« K, air™d, e*L t. 

(irate £•!_, liialm in. Tmi, 



MAIL THIS COUPON NOW! 



BROOKS APPLIANCE CO. 

353- A State St., marshall, Mien. 

WLHUU.I rtflllUlan. frlisil* iartj Jim! FEJ3E 
Jcijc'nH oi Ruptura. PROOF ct and 

TUIAL UFFEh— dl i* pUJjl anralAtrf. 



Rtm! 

citj EUta 

wheilut f.rf Mm p Wacbtn □ ur Cl, Lid □ 



help for 

Rupture! 

"Why put up with day* T . „ month* * , . TEARS of dLacumfbrt, 
worry nnd fear — 5f wo eim pmvlde you with the support you 
in: rent tieed? LeAtti NOW About ttila perfected truss “-Imre ci- 
tron for must forms of reducible rupture. Surely you keenly 
dcair* r , r jqu eAffctly CltAVE to enjoy most of life's nOtlvMJw 
and pi reusurcs once nwulm. To work ... to play ♦ . , to Ufa . . . 
ca M-c . , - With the haunting Ftftr of Rupture lessened In your 
thoughts I Literally thousands of Rupture AuJEcrera Haws 
entered this ffttrpilon* of Paradise Rsgalnvd . . . have worm our 
support without tha allghtest Inconvenience. Perhaps wc cam 
do a* m-uch tor foil Soma Wise man, said, "Nothing la impo«- 
rEMo In this world 1 ' — and It Is true, fur where other txuaeee 
hah'o faUcd 1* where we have had our srce-lesst succeai In many 
cases! Even doctors — thousand! of them— have ordered for 
themselves and theEr patients. Unless your un^o is absolutely 
hopeless, do not despair. Tha qoupun below brine* our iTee 
TtTtpt'iTe Rook in plAin envelope. Send the coupon now, 

Patented AIR-CUSHION Support 
Gives Wonderful Protection 

■Hilnk. of It! Here's a surprising yet simple-acting Invention 
lhe,t helps Nature support the weakened muscles gently but 

sqcbxqty, dAy and nEaht. Thownawdfl c>f grateful let lore ^sprees 
Iieartfclt thAnfcs fur relief from psln and worry,— rcemlts be- 
yond the eitseeLaUon .1 uf the writers. Tt’hut is this Invention — 
how does It work? Will it help me? Cat the complete, fascinat- 
ing facta oai the Brooks Air-Cushion Appliance — aend now lor 
free Rupture Book. 



Cheap — Sanitary— Comfortable 

Hich or pooi^-ANTONE can allnrd t* hpy this remarkable. 
LOW- PRICED rupture invcntlnn ! But PnOk rjut fgr Lmltulimui 
and counterfeits. The Oenulne Bruchs A5r-Cushlon truss is 
nsTi'cr said la stores or by uCciuLh. Tour Brooks Is made up 
After yuur order IS rcLeivcd, to fit yoUr particular Cfl*c- Tnu 
bay direct At tfL* low ''maker-to-useir price. The perfected 
Brooks la sanitary, llshtwelpht, Jnconsplcttoua. Has no hard 
pads to gouge painfully into the flesh, no stiff, punlBhhLg 
sprlngH, no metal girdle to rust or corroda. ft la OCaBaMTEED 
to bring you heavenly comfort and security or it costa 
NOTHING. The Alr-Cuahton worka In ita own unique way — 
softly, sLlentlydolrur It* part In providing protect ton. Learn what 
thh pa-tentod invention may mean to >ou— soud tho coupon 
quick! 




SENT ON TRIAL! 

Nre , . . ifan't (f'ltr i FrMti dw . . . Fife ST gc-i [|,a Hdi- 
d inv. nmIJnv rrplanithn hf llib wociil-fam™' rupcun LrrrtD- 
lira. TUEX dwldf vlwlher ini 'vir^ Ire tir Jar Jtre mmrnrt— 
It* [w.„U£fJei drjhi <J rc*adiaia— Uw Mriiray— it- LI a nod n- 

3kf pul MmiMinila <$ moil. tiMnrn *ftJ rtsllJeah lut* Trporireii, 
TIiL-y [iiuliil «lf Uareailuh LI, a Jluv.rr La Ehalf Iiraywrp! Ami 1 - 1,4 

TS.k XOTfUXO Ui rep.kln*' dia TT1AT, i* til* c=r.l*L* a DD H- 
■aia l.i snXT OX Till .il» Suraly jau eua It Id jmuEialf ia 
1 st tut I fa [a Ibla irj-rL.t irLtl. Rand ray I2» fa:[i—DD , ,T-— today-, 
burry! All earren»n^iKa aliLcUy lardli^ntlLl. 



FREE! Latest Rupture Book Explains All! 
4- JUST CUP and SEND COUPON 



Brook* Appliance Co-, SSiMl state St., Marshall, Mich. 
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S(. zjj n-’> jail' it j ii P-&]u\in r JUIe-rhil irrro .* 



*%ke 

Supreme^uthwity 

is worth a sharf waii. Yum dealer 
will be glad to order It for you 



■ CARTOON TO SUCCESS!! 

Xi'M 



NO SEPARATE 
BATTERY 
PACK! 

NO B ATI E R Y WIRE! 

About Vi the Weight and Bulk 
of Most Hearing Aids 

A nationally known quality* lifetime 
hearing aid, Pleasant, life-like hearing. 
Plug in tubes, replaced as easily as a 
light bulb. Inconspicuous, flesh-color eat 
piece and cord, 

BIlTQNE HEARING AID CO. 

D«pr. raU,847W. JackionBivd., Chicd^ri? 7 r III. 

Pltnzc ifrttd FREE beekUl- *n HELTONE. 



NAME - 




CetT r iCJHfl 

AH & STATE.*.*,^... „ 


J 



LANGUAGE 
IS POWER 

, l * Forge ahead, wirt IpACcst 
asilg n mfuVi, premeiian, hit- 
ter jab In global peats lima 
eppPriiMilieJ ih^wgFi Ability 
ta speak □ foreign. language, 

MASTER A NEW LANGUAGE 

quickly, tusiiy, to tree t/y by 

LIN GU AP H ON E 

The v-orfd ■ faitiOo* Lhljlfeplwraa Conversational 
Method brrngi varciei of tidllyt t^tliflrj INTO TOUR 
OWN HOME- Too learn the new Jartjopge by 
LISTENING, It's amazingly ilmplej th.DirsanJi hvr9 
Mteceedeti, 

HOME -STUDY COURSES IN 29 LANGUAGES 

Solid far FREF boat— 

LINGUAPHONE INSTITUTE 

HU RCA. Buildirgi, New fork 20 , N, T. ■ Clrel* T-OBM 

LINGuaPHune institute, 

3 D RCA BFdtF., New To** 20 , M.T. 

Sand tth the FREE Lfnguaphanc Book. 

Mem* , ,, , ., 

Addr^n, , . , , . . Cily 

lonflunge Interested ■ ■ . 



OCTOBER, 1545 
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THE BOOK THAT CONTAINS 
THESE WONDER COURSES 

■HOW t<j DEVELW WIHCLH OF IT HI 
- HOW TO BOX • HOW TO PIHfORM 
Mill-MHIHC acroiUiici * FUN- 
Bi.MFHT.lLI OF IUBO * AND OTHER 
MU1CLE-IUILDIHG iUifliCTS 



K'-***y h-IT ■ uw.ui.rj m u -.n . , m ■ 

eonyactod ihemtolves into mightier, more powerful 1*Uro »»« 
■hay awac drMEHd thaj/'d be with the aid or POWER-PiUS. 
Don't you, too, -want to give yswfiiair and ihaitldeji 

you'll be proud to ditplpy? POWER-PLlTS- It ilia a. mo. ring 
book that Trill help you hacota* tha man ynu'vt alwayi 
■wanted to be. And. with llU* unique offer, you get th.ii book 
FREE of antra pm, 



IHCLUPj 0 



POWER 

PIPS' 



PUT PA e ° ST 




SEND FOR THIS COLLECTION OF 
WORLD-FAMOUS STRONG MIN PHOTOS 

lEU[int-liri«-iiit puroalM of 14 of the itimI powerfully- 
dETBtoped mad n* Amarica-profetiional itrong men melud- 
ing Joe Boronto, tit" worid'j rtTongeit 
youn for jurt 975. AH por- 
trait ire autographed and will 
mike ■ wtlcume addition tP 
your crtlJactitm. Ui that* mao 
be jm( guide and iaapiraiJon 
bt luiaUlicg your body to com- 
plete perfection- All 14 par- 
Initi are yomn if you’ll null 
the coupon together with, only 
9Tc. And remember— you alio 
pwsive your copy oF POWER- 
FLITS, your guide to a perfect 
body, FREE of ext™ curt. 

Dpn'1 pun (hip offer? Fill id 

and rn.it the coupon nowt ADEU AL RII£: Ir-n I a 



BOHOH^CUlTUirE IMSIITUTI, DEPT. P13T0 
1141 Ircodwair. New Tdrk 21, H. T. 



I iT.rlxnF 3Tr. flaml Mini |irl -I. If miner* phn;1 pfBlTLltl Of f-felUQUE ILr.jfiE 
Ilian Ud my copy rtf , P(m r >lB PLl'S' -nHiUbilm ruirin |n muirlr. 
bpil iillna. itmlni. John. at retii.1 lei infl mie® atbt rtoitu— ntu ft 



□ Send C.g.p. I'Ll pay -pcvtTOpn 97c plur pjititfl. 

□ I enclose 97c. Scad portage prepaid. 



City Zone.. din*.- 

Cuflidi tfm FnttliH- iu:. irU.h pfdfr 
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100X ASTRONOMICAL TELESCOPE 
LENS KIT 



I N LY 

.05 



Uh.iL Hirt fur Lli:iL I 



Til— ill yourj.lf Hlid uCiLurtxlll yciir frii'mlK 

(.1 SR wLth. Filch litacenly tichta pa inotm cniler", 
t | H , bouaUJul J 1 31 fin uf duttarll, Linnula, itoulito 
ritnri-. fi thpelnndng hobby Tor you or pn 

... bill uf i-talir*- 

air nude nl pari* needed tn. build Dili powerful 

„ r , ... a S B iliu-, Th" I'.L ulijilutiYu 1 13 113- M=Hl two 

aiscnahiiu-U ertpItceH ctf 5 DA wnd lG-OX. pelendHcnlly detuned 

— ' --.Lnhad, rvul r T~ ” - — * 

lEbl 

EASY TO MAKE 

Anil *o .Lrnpla to lioJM toe. JAt-n n bay can follow lie msf 

^ nn t nil* I inn., f..rx.ipli#d xvilli vx. l. kit. All i.Y.liii^f; i.f *s.f r |,k'm - 

Ant niLuLCietntuL v,jilc nnd thla wnndriful flenon tnn bo youra. 
Mott Barprlaltis n( ml If the nnbeUevably lnw «*i«t. Ft-lih 

Chuuk i.'.r inutauy ucdur tirili£i, th.is Cuniildtu pjCiCLtlOd kit to yea 

pnplnao' P+14. Order innTiedl+M<Ly tn *et yirarn wLthnuC. delay 

miiti y hncL ffUAnihLAii. Wu .kip thu :.mt-iu etty etder- icacictd. 
AddietF +n envelnpa new in 

P. M. BEELERSCOPE CO. 

Boi 235 North Hbllywead, Calif. 



CLtfif RjiCAL^ ENUlHeraiHEd. CW aniHl^ 

■ UHP SHOJHCEBjMu Eon b.Mb, iUllw ■dJr-u [M^adi 

sub 

rnr r WcIIdiJh-Cth C^imal-prhwi ciUJrwn. nuJcci nic-vn— 

f nLL LlhCfiLN INQaiMCCRl^G iChML.H:- 93 - 1 - ny? i 



rrnMznrnzi 



□vuliit'i.;-. toy inhi w.lumr Bupti name r 

^ teoiiLird Imluy fur rufl Kin- tavle. J«lulv +«!». 

□mix. mtTiTUTC ir TtciiHOLPO T. ■□■. art. . — 

BOOKS FOUND FREE/ 

WHAT BOOKS DO YOU WANT? , 

We tphde IcrWMI Market parlcaa. He elurise tor IneAtlmt TTxrd- 
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INVENTORS, 

Complete 
instructions 
on how to 
MAKE YOUR 
OWN DRAWINGS 



_ TV new Imrt, Jtfitfcids Put’ 
cast L*ra irmLffE hy Haviy Had- 
xinskj. |fi rvi furnpliil: in- 
ptruclEtme -un elI) the special 
L-i-'-e hi i j J ■'[ i lh- j Dll' pali'iat 4li-drf,iux, 
chan-Lug; in detail each ftrji in 
making patent dri«ini;. 
WrltLan hy a patent attorney 
■wlw )im* hlmdcLf made th»u- 
h*r< 3* t»f patent drawi-ns*. this 
boat Fives you all til* infn-T-- 
H&Unai you need ta insure 
acceptance by lb* U. Sr Parent 



is anir 41. B'rj'hi for a /ran fxaiH.ihafiprr fiojyp lerfa &■_ 

The Macmillan Co., SO Fillh hw. t New York 11 , N. Y. 



$ 



IIPPCCC for YOU ... in 

UbliLOO ADVERTISING 

Profitable * FUGlHtlRf: * Many Opportunities 

Eitj to Ifjitn in (bort time from an El pert. NOT 
a "Sdiwl" . . r A Adv. Executive,” 

W rite-fur Fpm tnHlkleS^ipWsJhr You i« AduBriirins, 

G. H.JENSSEN, A, 450 E.Dhin, Chicago 11 . 
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BTOOHING 




P ACTIOS Ot'rt II A NT BED. 

I'I.aTI- jieJ tnuii-ciLlne Uu-Tjuite FJLF:>^ 

pa T lOH*L *RTIiri BUREAU 
Dint. A-3. Inn 42-1 1 DALLH.1l 1. TtMAl 

LEARN BASKETBALL 

“LEAEUONC EA3K.F7TFJALL" wnLLtutt toy * [ermer college ninjer 
nod coach, Read ilieia easily Toidcritood nnd end'ly irdlowvdl 
I " r„" : ,.mL M.lKH THE TfiAILl !(,.„,L l>r,,: ii, hum, l» : 

TMr SPORTS Linnaov. Hot 127, ItmtiMi c. CdIuttHiui. Oh Id 

■ III ||JC| I HOW TO BECOME EX- 
J 1 U-J I I Jv PEB.T, Keep Health, Hart 
Fun, Teaching 35 years, Send 10c {or sample lesson 

U'JITEU, Dept. WW, ! W. 52 ml St., ILT.ft. IB 
E hie I NCCRIrLD, rir^lLujtLMrt.^F^rv- 

A I'oUGR JttiHl..* EJUWllI 1. 1 1 . j r 1 1 1 : j; 1 1 , 
4 3 Lnp.ncerlrj caurie cminV' 

iJhIlL (is 3 FtHl' coheat mitln wOrl. .\|Miru'.'iiiL ViiIhs-ail TruLnijiR. 

Co-edirnlimAl- ^c. 

VALPARAISO TECHNICAL INSTITUTE, Dtpl. D, ValpsrsiED. Ind. 



RADIO 



STAMMER? 

Tills Mil 1 33 , pui linlfc. "BliimmciliiE, lu fji&pj 
stHdOsmci^,' ' OticTlNii il'eJttauni iiinFtilMd 
r«r uririii I ile OHf«[Sm at rKiuihti ln* r ami iiui-i 
Lirlng — luirriFlii] f-ar -S+ )iun. Btnj. N. Bl-1 
Dept. 1129, Circle lover, I ndl aiH polls 4 r '- J 




You too will be a it'/if bird . , , you too wjl! be Jlyiflj 
high . . . -when you smoke LC.] How it makes the ladies 
linger f There's a real reason for that remarkable Irish 
Castle ‘'aroma^ppeji]." In Iwl, there are 8 reasons! 
Master-blender Willaugh 1 y Taylor eyed all the far- 
fltinfi regions of the world, and selected S Lop tobaccos 
to be blended into Irish Castle Smoking Mixture. 
Turkish for mellowness , . r taogy Virginias for fra- 
grance . . . Latakia for itst, and Perique for spice . , . 
sound White Burleys for body and satisfaction. YoxYU 
jf t when you smoke I. C.i 




GET ACQUAINTED SPECIAL 



Fop a limited lime tend only If your daotsp is out of J 
slncr.i we'll send you □ halt-pOund humidor nF Irish I 
CasMo Pine Wiirtuite lor on ly J1.IQ. htoil coupon with j 
cosh or cheek to Perm Tobacco Co., Depi. OP, J 

WHkw. Borro, R*j. 

i- — - i 



Copy i 



‘rial 
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H UV . 1 |L 

tPlMae print plainly. focltfB Ntitnber.) 

AEEK 1 HH 



TURN IDEAS INTO S$iiSU 

D 15 J-D; rf the WkiM wnw-mkllnff mwrMndl*? uid mnw- 
J linnul kELUl'sl fn-Jth Ih-AalL-r* U-iirr I'Tir LbHU|hl ri ■ ffEW 
dr* nr k imicli-. kni SM5CJ> tl. Hnnu.rnr|unfri. wr ctyIivj ftir 
krw lili-nx Ml ill kinKv— rnlL'.i, «lmtrunlLv., huu«.J»r.li] ■mIuwt* 
L-qinmnllrM^. (nfKtiin™ni; ijiIk niarri inn p™ t™rk sr-lL, mu Inn. 

■> |M mil ffiSFriCp Ihmv KUkkrL Ijirni: fctiW EO protnd JiMf 
-Inlqi rtslti'- inim I Ill'll ; totiw In llilnlt up #<*EEIt|K- 

m usimIdh. hrirliJnt> iliLi >tju i*kdtra and, wit nr-xU. 

US kK-ik«|IH nin Flirting Ehr.lr pirn buillui-nr mu 
„ in "Mra hii’ini-"" 1 iad +11 rn -rahru. ts+nrl cal y 
niiiilili-lH tmc.4, LHiiilkiiiUiK ill* |J1|K1 ce irnrlCiWt 
I"l’lnr"«. *i»fn> nf Itl'irnjTkMhV 

tmri nr 5 *1 .^ ie wilJH. 



uoW TO OtMttQP 01 Vo r. 

Snwiuw* - 



Wfhi to : 

\ MEimcE-m 

I DN*r|inim M-J 
7 D Filth Apem 
N r# trurk 11 



fl SIMPUFIEB ART JiNATDWT OF TilE HUMAN F 1 I 5 L ME 

DHL'Y SI POST P-^ll a 

■ VChdEFM'CdEbi&ri. Tin c-:-=h U-t j' n- tj Iki -,p nbuutl OlIP pr Ell# 

iivtE iKfikh i.r lit kind fr.p htiNi lUWIWH P -l-| i .hj, 

***l*»ij> k.rtlnli- puTiE . ihiipk lint <vwp flfri ihr#wl irEt L i - ■ i --V 
iPln'Iifd pLiiillH-Knf rvnrr P"rr ihr- hm,|v, ptviCii ,dlnn. 



Learn LANDSCAPE GARDENING 



I 1 h#fpvnri, InJprcjtlng. h 

I«lll( UhlPK-Al'MIlE. GAKClKNKRh'. IMOtrBKKItll, 1 
|-MiiMlKk Wrlfe Iwluy ibr JTEEIf, INFORMATION to 

H ATF 0 HAL LANDSCAPE INSTITUTE 

t«Hl, P-10. ygg rnti l iDHlim. Ir.i itn.jF In. Cjl |T, 



WELDERS VETERANS- Ask shout fi, TuTnfitg. 

...j. _ ■ EWn up t* §12 it day or ptart vnur 

WANTED. 1 trwn biainesi Lcelth WoldiEijr by ic- 

1 tunjiiht.ipv. rwk, .InK-rlcn’i lemrilnp schii--.iL 
Eitabltihod IPnU, #1,01.10 indium, TVrim |V,r '-WtLSIna Twin-'" 

frwr Shop Training; Hurt. 1105 , 4 ift 1 . Start Sr. Chica go 
Atwfuyrj. write your name and full addfChS 
cknxly wbeo amwtri ng nJiTriiHrnikntK, 




VOURt FOR MERELY EXAAUNIHC MY NEW BOOK ON 

ELECTRONICS 





LU 7 HLV n>:>; H^a Jrwmf itirincreljrcia'mtiilTi.i; MS t 
hill m^vf hmt Fi WTNmjin; fjt & xri ev><vdif<r ■ tiw ®.«1 



opportunltv tin Wt- fi Taluablu book (if I 

jiJiaWlTinff IHpifFHimaABBC'- Up, ..Jj 

Tijr mHntlrcxEmlinln.' 1 l Js trm _ :? 




rnjl En™r book ELKHrTwiitJiirg for ElidTHaciAiis 
iiud BADfUICgH. Thin FEttn book la riot jmxl an ™'£ 



ThsiKnpwilflJljaee bftuk alltbc :ivystccy' ; ' • 
out of Elo5tJO)i 103, It'S inratllcal. Itcuvera thin innwrtflll t eul>i 
jert irtllnitLOHrijjisctiftkrtr-iaTi ontio-ioh," Flo ' ' 



SEND NO MONEY! 

I'tJl 7»o BOtTToa'IJ like this pTr.it book that l'5l pEvo yon my bMft 

*M» aulirecual KlHri»n.l— ItwMo wirir-jr diinmiing FKME for IWfl* l«l" 

Li:ijfir.PKl-T!l| JOQ n.CC'pyOfill.tJCrilt'MCT; flM CLt(TTni«iaN3 LOlJ lU.Bll.'MKr.i 
u.r T l l- L-:}:t: ! ijoiiiru.t^in, TI:zj ■nfl’-tTlri limittsJ^xnkl rimpuii KUW! 



FREE BOOK COUPON 



■ Ml C.Jjfwis, Frost, COTNE EJc-tsi i«*l Sell trip Dept, n-fli > 

■ AM S. PAUUNA STAtCT. CHKApa £3, ILLIH'DkS I 

* J :hj L^i'-r'iL'jLT ill >: i,' ■ "-J ' I «'Ln'u4-' ur rru*. Jim p Mirr^t! a ii[-j t ' J liii J rlttuliij . 

I EJk L ™.4 lJ lUJ uuli# JnitrriM Irwntl Oh tw M jvpt iriri- I 
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POPULAR MECHANICS 





BARGAINS in WAR SURPLUS LENSES & PRISMS 




TANK PRISMS 



la iinJi>r thnf tb* M-Tit drl-cer 1**11 net jtral In tha iaec. 2 til 
th*«e NlhOfud Ftiattii uru Until Lit iimi1.ii u V, t- tiuvi- 

jvwijmfi * nijinbfr n[ 1I1C4C. fl D —IS- "1 lr dcpfLua FrLieiiH u( liuup km- 

-I lr _ ln P*' 2 V*' r -widH. Jitelj- fcraund *nrk pdinheit, UflPll (ffi 
Ii-m-H m Pi-nr-riiiw-. comer* item ulUchraunt, iuaj[v finder. air. 
ExetiLont lllkti toe trLtHimiiuiiLH, cIuHnriKim rUmii nr.l rnvi.iT,:. FrlJhii 
ounily iun-ra-rtatl Into de-Ik 0*1110 n-luli- L'.h ujOliUir .e; i 1 1 1 l#-Ltpr.i. 
I.I5P supplied nt Hlf III ifiidur SiiK-k W- :i 09S.II. ) Nnrmnllj' 
tllAiu FrLnm would retail Irom. *2 J le SJCaaflb. 



s*pck # 3 0 D-4- HI . M.fflf aach Postpaid 

PLAIN TANK IRISH 

Such jtSWS-K 11.44 ..eh. Pcctpalrt 

FOUR TAN* PRISMS Spaclal *7,00 PMp.td . . . The most 

MUMlInnal bll fill n YCc lium bVit twin n bit to offer. 




tlwk # 1026 H. . , , . . , J2,B(] Pollut'd 

clean I NO BRUSH SET— 12" fl-xllil* [,|„tle dandle, elrenlai 
ourutruecLait. 4 Uh lu- **t. rnnje atm to aufL 

itpeii #BOO-H iPrlea il.DU 

B MM, MOVIE PROJECT INC LENS «T— Canal at* uf 2 A rtrn- 
niuiii: Iwh. ninm. 10 mm. a. nil u F.L. wtm nnrnhlnrit <i e npiiroK. 
pn* IHl-II. Euvb lueih kan Uih iihtt mr.nr,i. r ,|-,iril jlcoililu tuw rx- 

(IktIiihi coating, Stuck 4t AO 1 1 ■ H Sl.oti Pnitpold 

to Mm, PROJECTING LENS SET HiMiKintH nt H FtuwldB corn id 

C •■"I-.-ILI I'll :.n.-::i:i ! n- I.iiim-., I, ,1., . v. . i, I . . I I 

at 2 lnch.FAi stock 4C24.K *1-70 PJJTtD+ld 

LEMJ P0* KuPAtHROME EYE-VIEWER . . . fiilnr cnmrtcil 
cemented leni 41 urn. dittiL. Sfi mm.. P.I., 

Slack £ 6116- H > 1 .00 PcitflJ Id 

ALL THE LENSES YOU NEED TO MAKE YOUR 
OWN TELESCOPE! ALL ARE ACHROMATIC 
LENSES 

-GALILEAN TYPE — Rimp-leHt m make but hna narrow livid nl 
Slack £sM;-u Foivcr ol either B r It nr : (I . . , *i ,«p Postpaid 
Etoct! #9tWl4-H -'.-null g Power Foefcet Seopa- . ¥1 ,0O Rp at pa Id 
TERRESTRIAL TYPE— Hrive much, wider Held Ol view Oinnr 
Lulilaiui Tj.-pp- 

Et«h j^BBT-tt It piywrr Teleecope . S3. 20 Postpaid 

Stuck ±r EBBS' H 2 0 Ptiwar TuLumm *3,44 Pc-tp.ld 

Stuck Jf*n0p-H ID Powat Ttlcaeopa ¥7.49 Pc-itpaid 

PRISM TELESCORES — U-wn Mem ipilewl of Leuaa ro eraeL 

nruck shorter than Ttwcarrlui Tfcia. IEbyp. v.-i.i.:- 



Said 

StiKii 2JEB1B H a Powar Tel*aeo|ia 
Stuck irsdii-H It rnu.-rr Teienempe 
Stack #90I2'H 2fl PL-war T«laaLH]iH 



. .13.00 Pxtpnm 
. .11,31 Pu.lpnlrt 
.S7-2E Fcrloald 



All Flamr Tl nnl t Greund and Pallihad but Edg** siiRRiiy OilBPe-d or 
Othac Slight lanpor laetlans haNleh W* Oa*Fa<it*4 Will Kol I'tirfm wild 
Tht-lr Use, Cim« Nsallr Porkad *nd Morked. 

Tu*i Can Easily Moko Talosiroaos. Mnnnl lla-rs, PMi1«|EroDhle Gadpoti aod 
Handrails af E.spgrlcYiaHis tijlh Ltiuia Low Cost Lhsoj. E*(ollsnt for 
EMAS kU|«t two. 

To IrOhnlata ntlllima bur inudiurairiinli: 29.4 mrrt- aiqUjta linu liHk. 



SPECIALS IN LENS SETS 

Big IB -Page Project and Idea Booklet with all JdtJ. 

Set 4S1-H -'Our Adb-arLlalns Spaciar' IS Lumus for St '40 

Postpaid. tiIiju lU-papa Idea bciul.Lrt, Fut eep>lDSi ULTWA. 
CLDfli:- IIP 14H£>T?I„ matmfliudcfcriipliy. aKIiHmnaiit:il M| ,1 ie-K, inujf- 
njlyinp nnJ tor in li 1:1 np a two jmiicr f ■* I B Talophoro Uoa. “llum" 
J.IJ CIitwh,' 1 Kmlar-Hnime V| t n^ r , UET^CflABtH RPFLKis; VI^W- 

KINPEH Car mea, auitH-raa, acutruiLiHale t iewer, Rrviin-1 dlok-t. 

alLd alilantia* fommiiijt olit, TELlSSClJhES, I'm l>awar Mlu™- 

Ernpcs And lor muey oitiar tuaa. 

i*t jfclE-H “Tha- Ekperlmeniei'a Oro*nt -r — S3 Lena at, Prlams 
And Optical llama, nnri Haw SP-P.p Buck, -Flan with Oilppcd 
rdp* Lonsas.' 1 SI 5. OB Paitpald. Tha vutJely at Lt-mtee uod 
Fnorno ii» t*lo nrt will Eiubic srau tu conduct -won tin ns arjiwrL- 
Il-iania. build a fcn-at TU-Laty uf lip Llrrsl E^LLipmuBL. A HaiOtlana] 
‘“J- 

Naw Se-Rana Idaa Flank, '"PUH WITH CHIPPED EDGE LENSES" 

Crtmtalnn mHitn vprinty -nf pr-njnr(n nnd MLy tuvrfii tlia FiueLnaHiiK 
Uuea ut u.lL Lb-MHi'-h In Haia II iii-d Abova . . , only fl.UU I'bilpruiL 
MOPfOCWl AR BET OF LENSES ANR PRISMS , . . From Hpnr'O 
Tkfi-0 BiBoLidiir. AIL Eha afiCLea you tkaad to JudJia A 7 Fou-rr 
Mnnoeulni. Camplate dtreeilooi. IK-Juded. 

Stock itaiai-N %sM Rastokld 

SPECTROSCOPE SET . . . Tliann aala i: oil tun L all Lanaun mj 
Frlamn n«d to MHt M fipootro wpp* phll FRKS I tt-paf" 
[Dirnutlan Buuklae. 

Stoah # lStlO H Hn.inL Tjriu RiiairLriucoua S3.4S Pbllmkld 

Stock # 1901 -H Lataniiirj Tv pa fl^aarctinCOLM . SS. SO Pailpald 
lOO Aasartad Hnl^l S*#rO—,|Tir.| rumCPt mpklT'd Fi'Tlun, 

Stork #70S'H tSJSf1.ee eoJua j , . . HQ.OO Postpaid 

MICROSCOPE JETS 

Cmfialablnfl nf 4 Canaaniad Ardiromniic Lanaan Iikt miking u 

■tB E'e-por Foeket htlernarof'C or ldO Forroi rt-puL*r ilxa J/llero- 

KL-Upv. Tlia-aa HMilnr inwrarfacl l.rn-rr will jpyp you ricalLnnt 
■ti-ii ni i i.-.n nnd may bn lined for iHero-peuifoBTPp'hy- 

Stoek #103F-H S3.DO Poitpjld 

Conalstln* oC FrLmi r Mirror and CoadcaialBf Jjtns, The-H- uaed 

LU*.Sb«r with Alnnk ilO^T-ll arlSI rpakn no acpal| nt Mlrrei- 

prnJecfor rnahllPcF 10 prt rrrtw TnEfnlbcnclDB oC 400 to 

SSmPi Ji 'l DSe’H. , r7r, ? , !" L r?TT ... , ¥a,BO 

MISCELLANEOUS ITEMS 

M.4cfc ha, Horn P 

*e IB- H r«itn«oB Prinm 

2024- H ID PJncua Circular A-l Plata CLku 

Llllam, :i L min. inj m.ikinn Pl|(nrl-, iS 

dflOS-H lEunt Aba u-j- bind Qlaan t" * E" 39 aaeh 

S33 ■ H Six Thrc-ndcd Alotnt Betide Celli . 29 

4E-H KLrnl S-urfncv AluoilUisad M Jrrur. DLnm . t " .29 aach 

024 -H R'aUUHL Hay FiLlkr. diu 4^*^ k 2 V s w . , . , .29 

22-H EnelleonM-tE^— Alicruft type. ........... .as niFh 

704-11 Inmn fllaantnii TLrj.-UH, non ream I -S M l.l phnatsl 

a Lee TVi ill" 1,90 

J03C-M 3“ Dluoa. HL-dUL-lJirr Lena. 29 oaah 

ID3I-H I'rrh-ot C fmn ,ti nsen: iter — Li|*m. BS mm, .29 oath 

2e4¥-H ClmKjdma RacbLcIa Warn. 20 mm, ....... -ISO aarh 

ID 34- H PutblBX Uldia Lena .As- Back 

| Minimum onl*r on *bc*4— SJ.OOI 

PCURflip |Oyad|- Sultnbl. fur Eipac lima ratal Fonc. CusujaLn 

'2 iILp.-s 2 "'■’■j ^ dliiiii. tsuriiu iiilpiirlHLiuLi-uiu in fluHR. 

Slack ±t 422- H , , . r 9 I ,O0 POitBdd 

TANK PERISCOPE 

Complete Srt Motrrrftd Cefrrp<inon<s 



* ,7*4. 



]3||-'C fan! hlulca a tokL ParlaLirjia. I>» it -Ln nrt- parr the head! 
of CTOYdn. to sen imdor wuit-r, lu- auu uut niudiina n-ithuiu yomr- 
«!! bal« A*40, add muny iithoi Ik! whore ObMrviltlUB by , -|‘ii- 
Ei'idta conlTbl'' It Ttq-illrud. OritrilSally ranalrurlHit f-nr I.', Arnir 
Tmakn, nal miuintp fl| SI llof- I'erMl'Olie rnlM',i|h 1 1 1 ■ ■ ■ 1 1 l 1 1- il Jll matil 
and plaaiLf. ParFaei LiMnhrinn.. Cfcily [il.vwiH-.il brdf irume I* TS- 
Qijcreo to llnlan thin eaeepiii>nnl Fori M-opo. Sat walilia in^ EIki. 

o. VI. 'll Iv-'l::i 11 , Ill 1 1. J -•. ■■, . .,: :. i. ■ . ,- 

JJO fo Sr Cl. 

Stock *?0C-H *2.0* 

(Two Sc-ri itaur unLti l . . . , , i 



iul S-'i.dQ Foetnnld 



Order by Set or Stock No . — ScrtrsfacEion Guaranteed 

EDMUND SALVAGE COMPANY, P.0. AUDUBON, NEW JERSEY 



OCTOBER, 194S 
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Con'-'oriiEnl, comrofc&tte, 
hospitable — ihil's CLc-v ft- 
lattfE’s fa vent a hotel 

7 5 W/ 

Chvtlltld, Ohio 

Birtctly tGfl-fl-td td 4 With 

Union Pnaacfsett TeemitiBl 

\ J 
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DESIGNS, DRAWINGS,. SKETCHES 



*wnr •rnnct'ly.kJilis html rif nr it h in lea I 
ni'Kloc, lit Juicily tiDLiJr,Hi1 tqij | Hup.-' 
ErrM In Iblt m cr usually ■Taluatlr turtle, 
As lir aa knnwis, (he Mdjr wesSe Sn m- 
iRlenrr which. alms. La pruLulH aid* b, 
Aldft AiiflftMiM jkrich.ei of Lht iuTdiu 
incilimh lo iih far u-r^BiuliiHIni *sy 
t-Mkrl H ill ir CT.ncrTTitrjl DP HOtfc. tmlln- 

pnL4iiMlr ta- Huprr midrvfrr. Invcnrcr nr 
Inv^tlNIlEn. NO IiCClJ LO Snrlj lift =i[nw,in i 
nr iiptrlMifu new! 

-A rtw OF THE 30« Ann Ball and 
■iftrtn, HEWInjj:. Brahe*, Cum. Chain 
Ur*T. CbLirti, rirruUr motloni. (.’lulchM. 
fiiiiTPrlnK. Ctuih. frankt, CiieiIa#, &■- 
hd! rlci, {iMniiin, Ortpv CJrlEirts. InriJ. 
CALttn. Journal*, lJhhKra, Mnk^ bnixlei. 
Piril](l SlffllMi*. rippi. PUfstii, P,-,MHP r 
1-mmiLHHin. Hilslng P ftMeheli, ifciiry 
ehl^lDE. Blpul^ tiltlllH,, ftw|i- 
tJ". Trap*. Turbin**. tw. 

If ™i Trork with. r -- -“- 

ihls Efrn^TERB' I 

StsfiiM. tv. B*rt*r— SfJ- grniH, drirnthlj,' 
PrlniwL Mil hound Id cloth. Mailed 
po+tpill Jf wm VttiJ ontcr with JS.Sil. 
*r "m-1 C.O.D. pLni 3Tc j™|*bc. HEmpf 
back If h*c erurtlr u dcxerlbinL Or Lf 
net KillsiivL 

l?i Cr«n#i!t sr, Dcgi. m-31. new t* k E_ N. Y. 



L* 1 ™ thtan' and fundimc-jiLn]? nt brane- 
spajc- time, 'J'lieii artiuinj not-ual eeipisrtoiK* 



4 _ apujL- i 



nod prut lice. Hand lor FEtPE- booUot 
11 1 ’direr a £ tKlMliveSpeecL'’ 

Nnrih Amarlcan School, Dnpt. 11 5T, 
131* A. MkhkUii A*i P , Chlrjjjn a. MUnoli 



|AW 



STEH5Y AT POME Tnr PEnflLhH.il. ftUCCTLRRl 
mil I. AEf lltfl Exits | N Ct$, ftt ,««(, Dtrt I«H«C. 

Elan Di rt IdSjCOOaLudtDU ttirulIttL L,[..U. IXtj-tp 

mariM. All <rjt>l,irrip^«l. Eny F qi H aO. KmhI 
far PURE B4 h>H — l-i*' «nj Ei« u.tL* e G id ■knwr.’ 1 
AMcAICAN ElLTELN £ ION SCHOOL of LAW 

Prr.l ID h.I.C in H L MliJ .i.ijn dvr-.. 



FIX ANY RADIO 

Amazing New Invention 




FOR BEGINNERS OR EXPERTS 

Lcirrn tfiik-Mr lo repnLr rtOlt; 1*1t Yew 
M ftplmlrmjk-r illfTL'l Pile CDP-Pwlnn nlrhirr- 
ihhlbstl qultUr ilmplLfln Hdln irrrSrinfi. 



Witli cAiiT Lh" iijih’ fidLo iTEti ^ini'ipL 
jiiiiiir.il jicIt. Ecpili nilhn lr 



i pi Inn t ci 



L siijccij d'ln.MirV ^in ulk. Csoj-ESplitti 

1 T.ihc adTixddfc df UiLa cfir Ir-Tw-dliui. 



Complete f i EA 
plan , o niy # 1 .3 V 



lh many hi Fp-em. 0 '/rtl I" 
Trcablc-ihoollnq ciiaHt. 
Odta on rod it? rub«i. 



74 - lifqc fEit-Lhce!i. 
LOCO lifrta-iaying hints. 
Oavari man^ typ« oF 
mil— now and old, por- 
tables, FM, nlc. »n- 
-vnlopnd by liritritfl n, 
nr-tad *nq Inane, taj£h#r, 
and iulhcr. Order tod ir 
wi+houl rlsk-ijsn I 9 dd>s^ 



NO EQUIPMENT NEEDED 

Mi#i I emp. ilmEtlbcd nn.Eilrc Ibc- nit? it 
oesilj- i Krtw EirlvEr. pHrri mil ■. jilwc 

it Wlr* — 1» lCSLEH nKlIti :? In I'll.' 
l»ln;-lih-TKlni. t'lriui'' xiiki!C#,i lurn tel] 
yim wbiEE m ]Mk Ter dtTcrtr, mnr 
rest TidlEtflcruIlL ainl patci. uiM litm In 
make IhE- TEpaSr. Yeo mpy lik |bt b-li." 
Feet 10 ulrliftui an; risk. 

[tffAIH RADIOS IN MINUTES 

V mtnlj Wffic Q rir^ fJui 

EhM.ll!S MC |.' Tn£^°?iM^miiV (hl.SEk, 

IMli-lMlIdi 1 U- dWr-' ™h n"h trlHl. 

MQftS HELP — tF NEEDED 

A - I : u 1 1 L I m lit Dir-ECh PracbLcal 

Ruin manual will (hi PM PWldnrt 

hialMann*., help >^.xj ik-L at-jcnn raMcn 
nrcucriE- ririrtnrtijft fxctn ill MeuLrt 
dciiii i . InclEtkr fhlc Ifni* murui.i *i>^ 

In 1 -MUI LtiiiI oplct. CJ.C EiMCO, 



PRICE ONLY 

$ 2^50 

COMPLETE 



RADIO MADE EASY 

Lcl thirl unique plan whh LI i 
txrj - 1 1 1 - ij n-- r"-1 a n 'I dlanrriini. 

■ImpUllnl IlLuiiriLiliirii. liLnu, 

)>?l?-phCEE?. mill PEDEElEOl fl- 

Uhililc:- lL-ai-li Vitt ImlC l-Hilan 

tarts, Lcnrn LrihcnnnL sliiwt- 
cuti I is, a-jiLIn thqiblc-iKiuxIpg, 
llikF needed ecsLs lt jLlinot 

1 1 > lei I rare I hr dpiml. mill 

rwiir nfltr TE-E'clrjnr ll» plan. . 

ICILI plltn i* lalitv 1 1 ■idI.I.. >■>-.!! Ir j I.Urcrlrlp l>h- 
l.iii* tc pair III nls. Unli nil ull liiIict . rLmiiti irhl lUnii 
fat many lypat t4 railU* — htnr mnl cLd mE>dcis. 

10 DAYS “ND RISK" TRIAL 

TXaiiime anil use Si ra.p| iAarl Rad lt> Scnirinq p|jn fur 10 
■lava I el jtur c«n lienic. Applr Hli EtclinLniic mil tepaLr 

iiiiu lc i iii « r<> rjL-.llua. Thin. ili*.-l:lr |o> 3 cm>|i i; Ii I p. ^ m i | f r I 

Tidla liJlsIrE byrfdln. Dr Kiiirn ITit mncrLtl oml 
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PUMPS 



Pulling Jiimdrad* of rlm«i a mile. 

Jraur AC FimJ Pump Is I ho strong, reliable hearf 
of yOur Fuel syilem. Jl has given you lung, 
fmihfpl service because of its inbuilt quality and 
AEianiific design. 

lfeif can prolong that faithful Hrvki Indefinitely, 
If ypu insist upon an AC whm you 
replace your present pump will) o 
new at rebuilt one. 

1C SPARK Pillfi OlVISIDN ■ GtHIRAL MDTOItl COR PGfiATl-QN 
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ves ua 

t)& J'[.iu think your Fuel bill fs too high? 

Have ynu masted in the living room in onler to 
maintain a livable temperature in the rest of | 

[he house? 



Have you found your kitchen too hot For cooking — i i — i 
or washing dishes? 

Do your rooms have "up-and-down" temperatures j~"| jn 
Caused by “un-and-off" hear supply? 

Is your bathroom too cold for that morning, f i ■ 
*liow?c or everting tub? 



Arc your rooms hoc ar the ceiling and cojd at 
the floor? 



□ 



□ 



Are your floors too Cold and drafty for the chil- 
dren to play on without catching cold? 



□ 



□ 





The answer to these questions and 
many other house hewing problem? are 
given its die booklet, "Hearing and, 
Air Conditioning the Postwar Home, 11 
recently published by Minneapolis- 
Honey wet I. lr tel is all about MODU- 
FLG\V the remarkable new Honeywell 
control system. 

Mod u flow operates on an entire] y 
different principle from the ordinary 
“oLi-and-off" heating system. It fur- 



nishes hear contiiatotuly at just the right 
temperature to offset heat losses, wh ich 
are Continuous, No more drafts or chilly 
periods caused by intermittent heat sup- 
ply — just blissful comfort from head 
lo foot in every room. 

Best news of all is that you Can ins mil 
Mndullow right wit' in y(iut present 
a u tomatic hea tin g pi an t . Mail the cou- 
pon today for the booklet that tells 
all about Moduflow, 



SEND FOR THIS BOOK 



MlnnEipalik- HWVittII ftpfullltf# Ci. 

iP07 FourtK Ah. S. r Minn,f*poUj Minn. 



tl«n F*nd mv c cA ' l H*l*ing M(l 
Fn p p Air C-anrf ilicnHnp tfm. Pcilwri Hmii" 



Buy ff W HvI<J MORE Victory fteW*-' 
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E NEW HONEYWELL MIMBOL SYSTEM 
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By William E. Taylor 

T HEY say up in the North 
Country that Paul Run- 
yan dug the Big Pit with his 
bare hands when he wanted 
a apol Tor a gargantuan bar- 
becue. That's hard tu believe. 
Even the legendary hero of 
the timber tamps tioukhl't 
have rounded up enough 
osen to fill more than half of 
that eolusaal hole in the 
ground in Minnesota. 

From the Big Pit 
poured f in incredible 
[its during the last 
the ore for the iron 
that 
lions 
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f»nt deep. the Hull-Huil-MnliDninin aps-n pit 

tupplltd 30 million tanx o* iron ei^ in 1944 



Map Uwtwt Italian sF famed M**abi and «fhcr nan^H wHith provide U. 5. 
ladaelTjr wilh fobutauj- amount! of iron are, Below, underground mine in 
which ora ix being loaded by electric scraper hoixl. Not? limh»rod *ntry 



three miles long, from 
one-half to one mile wide, 
up to 120 feet deep and 
still growing. Mesabl, the 
range of the Big Pit, 
stands fur giant, 

Bill Bates, chief engi- 
neer of the Oliver Iron 
Mining Company at Hib- 
bing, operator of the IIull- 
Rust-Mahoning open pit* 
world's largest iron ore 
mine, likes to think oi the 
British journalist, whom 
he showed around one 
day. The visitor stood 
staring down into the Big 
Pit for nearly five min- 
utes, without a word. Fi- 
nally he spoke, almost in 
a whisper: 

^When I used to see the 
convoys steaming end- 
lessly into England, I 
wondered where all the 
sLuff was coming from. 
Now I know!" 

The Big Pit dqegn’f 
supply all the iron ore 
from the Lake Superior 
district, of course, but the 
approximately 20.5 mil- 
lion tons shipped from 
Hull -Rust -Mahoning in 
1944 was about one fourth 
of the district’s total ship- 
ments of 81374,930 tons 
from mines in Minnesota, 
Michigan and Wisconsin. 
Back in 1917, peak year of 
World War I, the Big Pit 
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shipped oliI more than 
I2,Q0Q, l WiCi tons. a record 
until World War U came 
along. Demands of war 
upon Iron mind; are re- 
flected in the total ship- 
ments from the six ranges 
u£ the three states — Me- 
sabh Cuyuns, Veimikon 
in Minnesota, Gogebic 
and Menominee in Mich- 
igan and Wisconsin, and 
Marquette in Michigan. 

For the five-year period, 

1940-44, shipments totaled 
nearly 4416,000,000 gross 
tons, compared with only 
320,000.000 tons in the ten 
years 1930-30. 

Increasing mechaniza- 
tion of the mines has 
made possible the neces- 
sary colossal production. 

Shooting ahead with new 
devices in regent years, 
nearly (350,000,000 tons of 
material had been taken 
from Hull-Rust up to Jan- 
uary 1, 1945. That’s a ter- 
rific amount when you 
realize that only 480,000,- This huge thermal has mav*d flu ough ijrn to build many a warship and tanli 
000 tens of material were 

removed in digging the Panama Canall of rock and shale, averaging nearly two 

The ore is extracted by two methods: thirds of a ton for every ton of ore taken 

open pit or strip mining, and! underground out, must be stripped away to reach the 
mining. In the Big Pit, ore channels run rich ore deposits. Placed in huge piles near 
northwest and southeast. Huge shovels,, the pits* the waste rock has a future, too. 
the largest having a 15-ton bite, cut below Most of the Lake Superior ore is hema- 
the tracks on which they rest pnd move to tite, which contains 70 percent iron when 
lower levels as the ore is removed. Layers pure. It never is mined pure, but the Lake 



Cal-arpLltar "scrap** waged" loh«c Itaavy load of iron or* out of 111* HulbRuxI npsn pit at Nibbing. Minn. 




OCTOBER 1945 



3 







IiUhiG a-k«L *J<>. J'UyUj 

I ro-n ar* pouri inla railroad car from lh* head frame of landing dnrfto, 
Sb-Iow, 4 lyplwl C^eiUM+ld-l <?f fUfr Range iliawing layer* of arn 




Balew, tptl&nft drill* da • xplwtltory wart fll fia«W>*au min*. Virglnlp, 
^■r*n. Roif-rvei of orr on Mvtabi Range arc vfHrratod in blllid*i* of tOrit 




Superior Ore contains a 
hiph amount of Iron, 
about 52 percent. It 3 g a 
dark red granulated pow- 
der or rock,, and when 
you flounder around the 
Big Pit, on a damp day, St 
sticks like airplane glue. 

All the shovels at Hull- 
Rust are electric or Die- 
sel-power ed f the older 
one;? having been con- 
verted from steam. The 
older models move on 
Vv heels and tracks, but 
the new ones pTopel 
themselves on Caterpillar 
tracks, Bulldozers are 
everywhere, many haul- 
ing two-wheel scrapers 
Which pick Up several 
tons of ore as they're 
dragged along. 

All the trucks at Hull- 
Rust now are Dies cl- pow- 
ered. They can start up 
the seven percent grades 
easily with full loads. 
Trucks vary front pint- 
sized Dump tors, which 
back into incredible 
nooks and corners, to 
monsters which tyke a 
full load from the biggest 
shovels. Small "cats*' pen- 
etrate into reKions hither- 
to inaccessible and scoop 
out ore with hoe-type 
dippers of three eighths 
cubic yard capacity. 

The mechanized opera- 
tions permit removal of 
ore deposits passed up 
previously as too small to 
justify laying tracks to 
lake the ore ears to them. 
Walls of the pit are lined 
with tracked terraces, but 
the maximum grade, three 
percent, for rail operation 
often made it impractical 
to reach some areas. 
Trucks, “cals” and small 
shovels have solved the 
problem of cleaning out 
the bottom of the pit. 

Back in 1940, one Die- 
sel-electric locomotive 
was ordered for Hull- 
Rust, just to see how Die- 
sel power would haul the 
heavy ore cars. Today 
about 30 Diesel-electrics 
of 1000 horsepower bring 
the ore cars up the sides 
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tHlTei linn Wining Da. ptintn 

loading ora con a( HuM-Kuxl>lria honing mine; Shfr Big Pit tonlnini main Ihan 55 mile! of railroad Irdtk 



ol the mine, end steam locomotives are 
used only for switching and emergenctes. 
Thene are more than 55 miles of track in 
the pit and the trackage grows constantly. 

Gigantic belt conveyors also make light 
work of hauling ore up the steep sides of 
the open pits on the iron, range. In the 
Morris mine, adjacent to the Big Pit, a con- 
veyor belt 21&5 feet long, 32 inches wide, 
can cany 715 tans of ore per hour Up a lift- 
ed £52 feet, on a grade of 24 percent This 
was the first application of a steel Cable belt 
developed by Goodyear. After three sea- 



sons of operation, during which it lifted 
more than 1,QDO,OOC tons of ore, the belt 
had .stretched only ’Koo of one percent. 

Shop facilities ha% r e expanded in step 
With mechanization of the industry. In the 
locomotive shops at Hibbing, the Diesel- 
electrics are kept in perfect operating con- 
dition. No locomotive, Diesel or steam, has 
to be hauled away for any kind of repairs. 
Giant grinding lathes maintain steel 
wheels of the locomotives at highest effi- 
ciency. In the machine shop, the routers, 

(Car Firmed to page 160) 



lift, optn pil with tower ext uvula r ut wOrkj right, 1165-faot halt ttnvoftr lifts ?15 tom par hour 
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"Whizz Bang" Blasted Japanese Out of Caves 



When heavy artillery mortar and aerial 
bombardment failed to neutralize Jap 
eaves in northern Luzon, two men of the 
32nd Di vision Ordnance built a special 
weapon to do the job. They called this 
hybrid piece a mortar-cannon, but the GIs 
dubbed it ‘‘Whizz Bang." It was made by 
attaching the tube of a GG-m.cn, trigger- 
fired mortar to the tripod of a .30-ealtber 
Browning heavy machine gun. The barrel 
was held by two collars made of ordinary 



two and seven-eighths- 
jnch pipe, The- pipe was 
split along one side and 
had flanges attached so it 
could be strewed togeth- 
er like a clamp. The for- 
ward collar wag welded 
onto the pintle and the 
rear collar was attached 
to the traversing and ele- 
vating mechanism, A 
heavy piece of pipe rein- 
forced the trail leg to 
stand the shock. The orig- 
inal Whizz Bang had a 
bazooka sight, but this 
wag discarded and the 
crew had to aim along the 
barrel and guess at eleva- 
tion. When the weapon 
first went into action it 
was positioned about 50 
yards from a tunnel en- 
trance, After it had spewed forth eight 
ftO-mm, shells every Jap Inside the tunnel 
was dead. The weapon was used to cap- 
ture fa lit caves. It filled a special need for 
a direct trajectory weapon with sensitive 
detonation, tremendous concussion and 
fragmentation. Principal drawbacks were 
that the enemy could fire right down the 
muzzle at close range, and akc the lack of 
breech loading. It was invented by Lt, Col. 
John E. Harbert and Sgt. Loren C. Craig. 



Yanks Used Artificial Moonlight in Philippines to Spot Japs at Night 

Moonlight was created by antiaircraft directed at clouds and the reflected beams 
gearchlighta along a lO-milc front a few gave an effect a£ full moonlight to prevent 
months ago near Manila, The lights were Japs from slipping into our lines. 
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British Jet Fighter 

First Allied jet tighter to fin 
into action against the enemy 
was the RAF Gloater Meteor, 
This twin-engine plane, nick- 
named “Squirt 1 ' 1 ' by British fly- 
ars 5 carries four 20-mm, cannon 
in the nose. It was used to shoot 
down German. V-i flying bombs 
over England and saw action in 
Europe during the last few 
months of the war. It has a wing 
span of 43 feet and is 41 feet long. 
Speed is believed comparable to 
the "more than 5K miles an 
hour” announced for the U. S. 
P-Sf) Shooting Star. 




Hydraulic Ship Telegraph 

Signals are transmitted from the 
bridge to engine room of a vessel 
with a hydraulic system developed 
to meet instantaneous transmis- 
sion requirements of speedy FT 
boats. When the pilot moves the 
engine throttle handle to Ahead k 
Neutral or Back, the motion is 
transmitted instantly to an indi- 
cator dial marked A„ N and B in 
the engine room. The dual hy- 
draulic system automatically com- 
pensates for expansion or con- 
traction caused by temperature 
changes, and is not dependent on 
electricity or other outside power. 
Wide application to pleasure and 
commercial vessels is foreseen. 
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vc Till tKhnvll 
Co pi. Wollnw Iron St 
rig Ivl woi first Army 
piloi 1o fly fht P-SO 



I lvT AMERICA’S fastest fighting plane - a 
pilot, can leave La Guardia Field at four 
oVIock in the afternoon and land at Los 
Angeles before the clocks on the west coast 
strike five. 

Flying through the time rones at 550 
miles per hour he would almost make time 
stand still although Ills elapsed time would 
be something over four hours. 

That’s a graphic way to indicate the 

speed of Lockheed's jet-propelled P-8Q 
Shooting Star. Called the world’s fastest 
airplane, s propellerleus P-SO recently flew 
from Dayton to New York in 62 minutes, 
Its top speed has been announced as “in 
excess of 550 miles per hour.“ 

The F-SO is no freak racer but a standard 
military aircraft, equipped with she .50- 
ealiber machine guns in its nose and capa- 
ble of carrying rockets? and bombs as well. 



WORLD'S 

FASTEST 

AIRPLANE 



?-lft SHOOTING STAR 

fngina-O-E ifct 

Spuuii-CN-er 550 m.p.h. 

Calling— Aberv» 45.000 Ee«" 

Wing iporv.38 f«1 IQ 1 ': l<icbc* 
Length 34 Tm-i 6 inchii. 
Afmamant— Si* ,50-Cnliber UTKTctifnp 
gwil. I‘«leiis ilftd iambi 
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Droppable wing-tip fuel 
lanks provide a range com- 
parable with that, of other 
long distance fighter planes. 

At a recent demonstration 
of the P-KA Uiq public ad* 
dress system’s announcer 
warned his audience; '"He’ll 
he coming in low across the 
field from the west, Watch 
closely, for you won't, hear 
Slim approach!" Then a dot 
in the sky hurtled toward 
tiic field, blasted overhead 
and was out of sight again 
almost before the spectators, 
had a chance to turn their 
heads. There had been a 
fainL hum as the plane ap- 
proached, a sudden blast of 
noise from its exhaust noz- 
zle, and it was gone. 

The wing of the is 38 
feet 10 inches from tip to 
Lip and the plane is&Hi feet 
long. Its speed results from 
the terrific thrust of its pow- 
er plant pins the aerody- 
namic cleanness of its bullet-shaped fuse- 
lage and the knifelike wing. To reduce 
resistance to a minimum the skin is at- 
tached with flush-type rivets that are then 
surface ground . Butt, joints are filled with 
cement. The entire plane is given a pearl* 
gray paint baked on In a large oven and 
then buffed. Final treatment is to spray 
on wax and polish it to utter smoothness. 

Much simpler in construction than air- 
craft that are powered with reciprocating 
engines, the Shooting Star is extremely 
easy io fly and is highly maneuverable. It 
has no torque problem and recovers from 
spins in half a turn or less. The superfight- 
er lias the fastest roll in tile world and its 
performance is limited only by the pilot’s 
ability to withstand Light turns and pull- 

Ewen air liner! tarn Jnfcill by com pa risen with th* 
P-80 which flew from Daylan tp Mew Tarlj ir* an h-QUit 



''■Epr*" pF Ihfl claan-linad "ShwHcifl Siac,' r oon in 
fi -raid -a re >it>\v, Prf air intake duel*. Below, engine 
of P-59 jel plane with ring of com bud ion oho mb an 
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l.mt to only 
ibc area of 



nuts. Its control 
&1-8 square feet, lemi : 
thuae on the P-iiti. : ,^==^- l ^= 1 j .. 

Pilot fatigue in minimized by the' ab- 
sence of noise and vibration in the cockpit . 
which is jiuporehat ged foij' oi^eraliiiins in ex- 
cess of 4E>,G(I& feet, The pilot haa itn com- 
plicated maze of Instruments in front at 
him, The principal engine instrument ;is 
the tachometer and the only engine control 
is the throttle. These plus a few flight in- 
struments and his control stick are all ho 
needs. He starts his power plant by moans 
of a battery-operated motor that spins a 
compressor at the same time that a spark 
plug ignites the fuel mixture. A small met- 
al plug in the combustion chamber almost 
at once becomes white 
hot and serves to main- 
tain ignition after the 
electrical plug is switched 
off. There Is no spark in- 
terference with radio and 
no engine warm-up time 
is needed. The plane cin 
take off at once. 

Its General Electric gas 
turbine is the most pnw- 
erful aircraft engine in 
the world and has but one 
moving unit, the com- 
pressor wheel p.nd tur- 
bine wheel that Tgtate cm 
a single shaft at more 
than 1.0,000 T.p.m, The 
gas turbine weighs con- 
siderably less than other 
types of power plants and 
Its power is measured in 
thrust instead of convert- 

Tony LcVier, thief lest pilot 1 ef 
Lfrt.litv.Hj Akcrart, ■flSiflti mto 
the light cockpit for n trial of 
thi faxltkl plana in th» world 



tiohnl horsepower. Thrust exists when the 
speed liJ the ic tied exhaust gases exceeds 
the speed of the plane. 

The power plant fits into the fuselage aft 
of the cockpit and the entire tail end of the - 
plane may be detached, at the trailing edge 
of the wing, for servicing the engine.' This 
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Ai|- *du(1i Plug Ihn fuselage without marring flercdyunrak lineij the cockpit is suparchargpd 

is done by removing three 
fittings, the tail pipe damp, 
and the control cables. A 
complete engine change 
takes less than 20 minutes. 

Air fur the turbine is 



iwn in through a large duct at the lead- 
ing edge of cacti wing root and the exhaust 

gases jot from a largo exhaust nozsle at the 
tail of the plane. Combustion of the kero- 
sene fuel is complete and the plane leaves 
no trail of smoke or flame. 

The guns in the nose are positioned to 
avoid blinding the pilot by 'muzzle 
Hash, and are aimed with the aid of 
an electrical gyro- lead computing 
gun sight. Each gun is supplied h um 
an ammunition box that feeds bullets 
perfectly even Linder the multiplied 
gravity pull of combat maneuvers. 

Guns and magazines van be replaced 
in less than 15 minutes. A gun cam- 
era in the right-hand air intake duel 
takes pictures of each combat action. 

The whole nose forward of the cock- 
pit may be detached and a photo nose 
■with camera equipment substituted. 

Able to outrun anything in the sky 1 ] 
the P-SO makes an ideal photographic 
reconnaissance plane. The pilot is 
protected by an armor glass wind- 
shield and steel armor plate forward 
and aft of his position. 



One u-f the many amazing things about 
the P-SO was the speed with which it was 
designed and built. Because of the war, 
Lockheed was asked to get its fighter into 
the air as fast as possible, Under Kelly 
Johnson, chief research engineer j the plane 
was designed, research was done, and con- 
struction of the first plane was completed 
in 143 days. The Shooting Star represents 
revolutionary changes in design from con- 
ventional aircraft and yet it was ready for 
flight in less than one third of the time 
usually taken. 



Dagg»r4ilit mdlt -Birttaimn— thof* are two. 
lid* by tiff#— prejtefl Inm undir fu ruing ■ 
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Exhaust Runs Turbosupercharger to Boost Plane Speed 




No bigger than a hatbnx., a turbosUper- 
charger developed by the Wright Aeronau- 
tical Corporation uses exhaust gases to run 
a piano more swiftly, economically and 
quietly. Light in weight and most compact, 
the clam-shaped J4 turbo” is described as 
one of the most efficient air compressors 
ever designed. Exhaust of a standard 1200- 
horsepower Wright Cyclone 9 engine turns 
the turbo's turbine at 25,000 revolutions a 
minute to develop a compressing force of 



Cutaway, obeve r 
nl lh« Wrighr 
"Hfbo," Lfift, 
a dcmian41ra1ol~ 
handgun madcl 



Up to 150 horsepower. 
This force spins the 
Unbo h .s centrifugal com- 
pressor to create a com- 
pressing power sufficient 
to raise water to the top 
of a six-story building, in- 
flate truck tires, or venti- 
late the average home. 
Installed in aircraft, the 
turbo acts as any other 
supercharger, but with- 
out inroads on horsepow- 
er of the engine itself. 
“Baffling” of exhaust 
noise in the surge of the 
gas through the turbo also 
reduces sharply the noise 
level in an airliner. 



Threutl Made of Stainless Steel 
Used to Sew Up Wounds 

Stainless steel threads as fine as human 
hair are used as a nonabsorbable suture 
material Wounds sewed with the chrome- 
nickel alloy suture can ha axpnged to heat 
and X-ray treatments with excellent re- 
sults. The metal suture also can he left 
safely in place should a wound become in- 
fected. The stainless steel thread is pliable, 
has high tensile strength and can be knot- 
ted easily. This metal suture Ls expected 
to take its place along with such materials 
as silk, catgut, nylon, cotton, linen and 
horsehair now used in surgery. It was de- 
veloped in the laboratories of Davis St 

Geckj Inc, 



Jack-m-Box Map for Flyers Shows How to Dodge Cyclone 



Weather maps in three 1 dimensions are 
designed to teach flyers how to dodge cy- 
clones, icing conditions and other flying 
hazards. Colored plates which spring up 
when the maps are opened show typical 
conditions of air masses over a 1000-mile 
area when a storm is brewing. The maps 
are made in sets of three. One shows the 
conditions that exist in an early stage of 
development of a cyclonic storm and the 
other two show T conditions on cold and 
warm fronts. Frontal surfaces are shown 
m color- — cold front in blue, warm in red, 
occluded {air shut in or shut out) in purple 
and rain in gre^n. Arrows indicate usual 
mo% r ements of air masses and help the pilot 
determine conditions at various altitudes. 
The maps show where dangerous updrafts 
and downdrafts may occur and what direc- 
tion. a pilot should turn to avoid them. 
Practical data include 15 important icing 
rules for pilots. This three-dimensional aid 



for flyers and students of physics, meteor- 
ology and aviation was prepared by the 
Special Devices Division of the U. S. Navy 
Bureau of Aeronautics. 
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GRAND SIAM 
IN SUBS 




I N THE MIDDLE of bustling Pearl Harbor Navy Yard is a tail, 
cylindrical building which looks like a camouflaged .Kansas silo. 
It is the submarine escape tower. Clustered below ai’e office build- 
ings, barracks, shops, warehouses, docks. Into these docks slide the 
graceful black hulls of United States submarines returning from 
war patrols- Some of them, have had broomsticks at their masts 
denoting a clean sweep, and all of them have displayed tiny freshly 
painted red and white Jap flags on their conning towers. 

Some d£ the more dramatic stories of the war are to be found 
aboard these ships and in 
the hearts of men who 
wear Lbe golden dolphin 
insignia. However, until 
recently, the Navy turned 
thumbs down on subma- 
rine adventure stories. 

The more colorful aspects 
of the underwater war 
against Japan were close- 
ly guarded, secrets:. 

Such secrecy has paid 
off. From December 7, 

1941, to May 7, 1945, some 
993 Jap ships — 126 of 
them warships, including 
four carriers, 17 cruisers 
and 53 destroyers — have 
been sent to the bottom 
by our submarines. This 
represents about 4,500,000 
foils sunk, approximately 
75 percent of Japan's tatel 
loss. 



0. 8. Rji? pTKrtra 

Ffem panot En 
enemy waters. sub'i 
crow lacks on while 
Marin ci lake charge 
of four Jap prisoners 
piclctd up cifier link- 
ing a ihip. tie-low,- a 
periKopt view of Jap 
cargo -strip plunging 
haw flnt lip ilk Jacitn 
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DfUttv tighli tsrg#l Ihrcugh p*pii«{)i whlla triw ntBiw fF&IIgiu. 

Such attrition doomed the entire Nip- 
ponese war effort It made extremely diffi- 
cult the job of supplying outlying garri- 
sons,, cut off the flow of raw materials to 
her factories and took an alarming toll of 
warships. 

When the war began, we had exactly 111 
submarines in service — Tanging ail the way 
from the obsolete “O,” “R IS and “S” types 
and the freakish, mine-laying giant, the 
Narwhal, to such modern types as the 
Grampus and the Gudgeon. Since Decem- 
ber 7 h 1941, building programs have called 
for 150 new subs of the long-range fleet 
type. Modern United States submarines 
aru of about 1500 tons dispiaccrn Out arid are 
a little over 300 feet long. Diesel-electric 
powered, they will cruise about 20 knots 



on the surface and about 3 or 
9 knots submerged, Arma- 
ment consists of torpedo tubes 
forward and aft, a 3-inch deck 
gun and two .50-caliber anti- 
aircraft machine guns. Our 
new subs are the finest in the 
world and possess the latest 
scientific devices for waging 
underwater warfare. 

Submarine crews consist of 
more than 60 highly compe- 
tent men. Commanding offi- 
cers, of the rank of command- 
er Or lieutenant commander, 
are the cream of Annapolis- 
trained officers. Unlike bat- 
tleship or destroyer crews 
which, fur the moat part, are 
trained after they get on 
board, submariners are 
trained to perfection before 
they set foot on the slim decks 
of their craft. 

Submarine duty requires a certain infor- 
mality between officers end men, Subma- 
riners are picked not only for their perfect 

E hysical condition and high degree of skill, 
ut also for congeniality and tolerance in 
their personal relations. 

In spite of close quarters, long patrols 
and the hazardous nature of the work, sub- 
marine duty has its pleasant side. Vitamin 
pills and ultraviolet lamps insure good 
health. ftadioH, portable phonographs and 
the latest books and magazines provide 
relaxation. You won’t find many subma- 
riners who would swap for any other kind 
of duty. 

"With impressive scores to their credit, 
submarine skippers are pretty cocky about 
knocking off Jap ships. One of the favorite 
stories around the Sub Base 
concerns a commanding offi- 
cer on patrol. He bad just 
been dealt a fistful of bridge 
cards when a Jap ship was 
sighted. 

IJ Nobody touch this hand’” 
he ordered as he jumped up. 

He made his way to the per- 
iscope and glued his face to 
the eyepiece. There was a big, 
fat Jap transport — 10,000 tons 
if she weighed an ounce. Ho 
took careful aim, fired a 
spread of torpedoes arfd 
grinned happily as two of 
them found their mark. 

Then he returned to the 
bridge game— and made a 
grand slam. 

wi*w of t n Dw-cnppod Fujiya- 
ma wpt rrrild* )!■ hough fub periuapt 
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it might be said that the 
United States Navy has made 
a grand slnm in. subs 
the Japs. Courage and skill 
pro routine, and tiie chests of 
the submariners are among 
the most highly decorated in 
the whole Navy, A submarine 
skipper feels almost naked l£ 
he doesn’t sport a Navy Cross 
or two. Commander Roy Dav- 
enport, USN, a sub skipper 
from Los Angeles, recently 
became the first Navy officer 
to win five Navy Crosses, 

The first submarine skipper 
to win a Congressional Medal 
of Honor was Commander 
Howard Gilmore, USN. As he 
lay wounded on the bridge of 
his sub under attack by a Jap 
gunboat, ha uttered his own 
death sentence in words that 
will live in naval history: 
J ’Take her downl” 

The crew obeyed and the 
submarine dove to safety 
without its skipper. 

Tribute has been paid to 
the submarine time and time 
again by Float Admiral Ches- 
ter W Nimitz, USN. 

“When the war first start- 
ed,” he said, "we were quite 
weak in surface ships and air 
forces, but we had a branch of 
the service that was immedi- 
ately able to take the field and 
penetrate into enemy waters 
unsupported and start the 
war for us. I speak pf our 
submarines. 





Wffdtfrtlll't cneTa dinclii tinge Iwirt Dfotell whkS po-wor U. S. Wbi 
operating On tb* torfac*? tlurjr prawidn speed df about 20 knot* 



Stawdway aboard! This hifch-liliing Mol iurprtjod craw whan hatch 
vfot opened, ttclo-w, new U. S. mb ho* a disHn-d-lve conning rower 
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Chow time nnd n juicy stank hiring smiles; food is MOfjf's beet 

"They have operated continuously 
throughout the war, day and night, be- 
tween the surface and amphibious opera- 
tions that we conducted, and they have 
turned in a line performance of duty." 

In the early, tragic days of the war, a few 
submarines o f our Asiatic Fleet kept Gen- 
eral Mac Art burs forces fighting in the 
Philippines, Supplies, food, ammunition and 
medicines were carried into Manila Bay. 



Shortly before the fall of Cor- 
regidor, one daring sub skipper 
stole past enemy shore batteries 
At night. Reaching the island for- 
tress, he put ashore antiaircraft 
ammunition to help Army gunners 
fight off the waves of Jap dive 
bombers. He then loaded up with 
a vast amount of gold, silver, jew- 
els and securities belonging to the 
Philippine Commonwealth, banka 
and individuals. He also brought 
out several high-ranking Ameri- 
can and Filipino officials, includ- 
ing the United States High Com- 
missioner, Francis B. Sayre. An- 
other American submarine was 
sent Id the Dutch, island of Timor 
in the Netherlands East Indies to 
rescue a group of fever-ridden, 
emaciated Australian flyers, The 
daring rescue was successfully ac- 
complished, even while Jap pa- 
trols were searching the jungles 
and the beaches for the airmen. 

Supplies, ammunition and in- 
structions were also taken to Fili- 
pino guerillas during almost three years of 
Jap domination, of their islands. In one in- 
stance, an American sub nosed its way 
several miles up*a river and tied up at a 
pier while a Filipino welcoming party 
trotted out a band and played “Anchors 
Aweigh,” The Japs nearby thought it was 
merely * local Filipino holiday celebration. 

United States submai-ines have dene to 
Japan what Nazi subs tried to do to Eng- 
land and failed. Japan, as an island 
power, bears the same relation- 
ship to the Asiatic continent that 
England does to the European 
continent It was essential to our 
Strategy of Sea blockade that the 
homeland of Japan he deprived of 
oil, iron ore, coal, copper, alumi- 
num, cotton, lumber and food. 

The subs did their job well. 
Navy announcements on Jap ship- 
ping losses reveal that for the past 
year and a half coastwise steam- 
ers, fishing smacks and barges 
seem to be the only ships sunk. 
The big transports and cargo ships 
were picked off long ago. Sub 
skippers often complained, they 
couldn't find anything to sink. 

United States Subs have long 
been operating right off Japan's 
front door. One of the more dra- 
matic photographs of the second 
year of the war was a shot of 

(Co.ntrnuB'd Id pag& ISE) 

Old Glory flies from liMDntrd ion- 
ning 1*wrf“ fll tub WltW SH Ardk port 
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Captured tw*-r«iwn midget U-boat It inspected by British officers 
in. gigantic shatter at Kid. tJelivansci in **ctietii, Ihe U-bop1 
wei eif*mbl*d lh*r*. Called lh« S«3nirld, midget is 1? feet tong 
and is psiwtrr^ by Dielei engine and electric molar. upon 

surface is 0 knots, subme-rgad, 3 Ip 4 knots, H hat two torpedoes 



Thofs n* gun bartel you w« on th» Z34 r hui a ''Sdinard**!' 1 or 
brealhcr, which enobhet Lf-haftt 1* tflk* la Fffrtli dir and epflCl 
foul air white la+aUy submerged. If rasti an deck when rot in 
vM- Radar equipment fitted to breather is shown at the tight 
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LoaVing through perLfcape «F LM»o«! 
334, whEcih surrendered at Ports- 
mouth, N. H., arid disclosed sub sacr&ts 





H akhessing of atomic power ap- 
peared rather remote live yeur& ago 
and Dr. R. M. Longer, atom research physi- 
cist of California Institute of Technology, 
seemed to he a trifle optimistic in his arti- 
cle, “The Miracle of U-235,” which ap- 

f reared in the January 1941 issue of Fopu- 
ar Mcciiaiu.es. But dropping of the first 
atomic bomb on Japan made it evident that 
Dr, Langer actually was being overcau- 
tious when, he wrote; 

"‘Several months ago you read in Popu- 
lar Mechanics that the secret of atomic 
power is close to solution and that possibly 
within: a decade civilization will be using 
the tremendous amounts of energy con- 
tained in U-235, an isotope of uranium. 
Since then, additional research has opened 
up greater possibilities than ever/' 
Today’s atomic bnmh 13 p a grim illustra- 
tion of the incredible force unleashed when 
the energy that holds the atom together is 
released. Basis of the bomb is Uranium 
335, a Justi'OUs white metal having the some 
chemical proportions as uranium, but three 
points lighter it! atomic weight. Bombard- 
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tng U-235 with neutrons, highly penetrat- 
ing particles of matter thrown oil by ordi- 
nary radioactive material, scientists were 
able to split the U-235 atom and release its 
tremendous energy. 

Stored in the first atomic bomb was an 
explosive force greater than 20,&00 -tons of 
TINT, the total bomb load of 2000 Super- 
forts. A single -atomic bomb packs a punch 
nearly 2000 Limes that of the largest con- 
ventional bomb, the 11 -ton “Volcano/ 1 

Hiroshima is -or was — proof of the atom- 
ic bomb's power to destroy 4.1 square miles 
of a city. In a test of the bomb in New 
Mexico, the pressure wave from the blast 
knocked down two men six miles from a 
steel tower from which the bomb was sus- 
pended. First came a blinding flash of light, 
then a great ball of fire. A flyer at Needles, 
Calif,, 508 miles away, reported seeing I he 
flash, and the blast rattled windows 25ft 
mile^ away, Witnesses rhapsodized over 
the lights, calling them beautiful beyond 
comparison. Following the visual shock a 
huge varicolored cloud of smoke billowed 
up more than 40,000 feet. The steel tower 
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ATOMIC POWER FOR PEACE 



vaporized* and intense heat from, the ex- 
plosion fused the sand on which It stood 
into a silica-like crater. 

Diverted into peacetime applications, 
a lan sic power possesses tremendous possi- 
bilities in providing cheep power and heat 
that promise to revolutionize our present 
concepts of living. Just when these can he 
achieved only time can tell, but wartime 
developments certainly will bring the 
atomic dream to realization years ahead 
of the most roseate estimates. Dr. Lapgei 
predicted these con- 
structive uses of 
atomic energy: 

A power plant the 
siae of a typewriter, 
in its heart a one- 
pound package of 
uranium containing 
the same amount of 
power extracted 
from 2S0,M0 gallons 
of gasoline. With a 
iL hutt®rfly” motor 
qr U-235 engine, al- 
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ready well on ita way to perfection, a car 
could be driven 0,000,000 miles without re- 
fueling. This power could be applied to all 
forms of transportation. 

Cheap power for every home and fac- 
tory without distribution lines. Electricity 
at less than IV cent per kilowatt-hour. 

Jet-propelled aircraft, using uranium 
power, of a simple airfoil or flying wing 
design and able to fly several hundred 
thousand feet above the earth at several 
thousand miles an hour. 

One big commu- 
nity of the world, 
with no two points 
more than seven 
flying hours apart 
and no excuse for 
difference in mate- 
rial welfare, Most 
activities, including 
[arming, located 
underground, with 
only transportation 
and recreation 
above the surface. 
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tHt ENERGETIC ATOM 

All imnir I* tp mpwtef qf olomi- Everyday objects 
differ frott* cme GriotW (wily bewuis af & different 
arrangc-ricnt of the Mime electrical force* which 
n-iaVa- up all atoms. Each atom is a liny xefar sys- 
tem, ill krft a hdtlnrl af tpol oF jMlHiv* eleelrtslty, itl 
planet* the electron*. The nucleui ■* made up appar- 
ently at two particles at nearly equal mail: Prato ns, 
which liavA a positive charge, and netilre-niy whlsh 
haw* no ehstge- UreAlur* atomi ore Ihe lorgeil 
fcnown r Gvrf lpPiH!r*g the atom* of one gram af IT-jAS, 
about .M ounces, releasee energy equivalent la 
ll.JiM kilowatt- hours nl elpctrklly t>t abeyt 5 mlllifin 
rime* the -energy produced by bvmipfl a gf am of coal, 




“WORKIN'ON THE RAILROAD'' 
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'T^HEHE was o lime when ^workin* on 
* the railroad" meant a sweaty job With 
pick, and shovel, gangs of tampers pound- 
ing the ballast hard in the new readbed, 
three-man teams swinging steel mallets 
rhythmically against iron spikes anchor- 
ing the rail to clean new ties, 

it still means that. Housekeeping along 
the right-of-way is still largely a tough, 
tiring job for muscles. But beyond the 
routine inspection and repairs by track 
walkers and section men, the scene is 
changing, Engine-driven spike pullers, 
pneumatic and electric tampers, rail-lay- 
iriR cranes, power jacks that hoist the I rack 
right Oil! of its bod, “molts 11 that pick Up 
and clean and replace ballast — these are a 
few of the mechanical advances which en- 
able the railroads, desperate for help, to 
keep the house in order under the heaviest 
burden In history. 

This housekeeping job isn’t one for 
pikers. Maintenance of way and structures 
cost Class T railroads a record $1,330,000,- 
000 lest year, according to estimates based 
on official figures for the first nihe months 
of 1944. Te shattered the previous high 
with a 20 percent increase over the 1943 
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maintenance bill of $1 JOSHES! ,000. The 
Pennsylvania Railroad alone spent over 
£10 S,o5q.OQO In 13*13 to maintain tracks and 
structures. Mechanized, operations Lake a 
bow here, for without them the railroads 
would have been bard pLOSaed to do (he 
job in the face of higher costs of labor and 
materials. 

Track Laying and track maintenance took 
the lion's share of the 1044 bill— S2Et9,li30 n - 
000 — part going to the nearly £4,000 high 
school boys who enlisted for track work 
from. May to October. Another part went 



to the 50,000 Mexican laborers working on 
railroads north of the border under inter- 
national agreement. The import quota for 
the Mexicans was raised lo 75,000 for last 
summer, With retard -wartime traffic 
pounding the 41-1,030 miles of rails in the 
United Stales, the roads need all the man- 
power and all the equipment, new or sal- 
vaged, tlley can find. 

A railroad, they say, is only as good as 
Us track. Spurred by the manpower short- 
age, mechanir-ed equipment is being celled 
on more and more lo assist the engineers, 
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Ss*rrn and 1 flaps af power adrn* aboyt 
tup chips from flying up. Cleaner fflf 
ballast, righl, e^iMf dirt and tinders 

.steel gsngs, section men, bridge; 
builders, carpenters. tie makers 
— nearly a fourth of all railroad 
etnplnyueF: — in the year- ’round vigil re- 
quired to keep track in good condition and 
wheels rolling safely. 

Maintenance begins at the moment rails 
are manufactured. Each rail is lettered, 
datcd h and given a heat or serial number 
which designates the five to seven rails 
made from a single ingot, Records show 



Dtavtt a. Hid [.i/heiiId WCflCtEti fci-'ieixj 

where each rail is laid, and if a flaw devel- 
ops in one, ail rails of the same series are 
examined. 

Modern machinery eases the ballasting 
headnche long suffered by the railroads. 
Chips of stone and other surfacing material 
are deposited from six In 12 inches deep 
under the ties as ballast, facilitating drain- 



Analhfr lypa at ballaif 



ar EBnfar of bollait, deptnift dirt alang righl-af-war 
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Ein La rc ph'iii n. 

Machine iMp an wturtli (mil« 
iccli far ony rajldlr job 

ago, holding ties more 
firmly in plsce, and add- 
ing to roadbed stability. 
Ballast creates an almost 
continual job. Periodical 
replacement is necessary 
to remedy damage from, 
high water and the pul- 
verization caused by (be 
pounding of heavily load- 
ed CPrs- 

Today the “mole” takes 
care of ballast with dis- 
patch. A low-slung vehi- 
cle moving along the bal- 
last s outer edge, the mole 
raises the stones into the 
machinery, cleans out dirt 
and cinders, and, replaces 
the clean ballast on a 
smooth grade. The dirt is 
deposited alongside the 




Air hammer ipiking machine fill 4rt 
hind at ipttia and drivei il inln a 
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right-of-way. The Pennsyl- 
vania Railroad uses a larg- 
er ballast cleaner "train/ 1 
operating on the same 
principle, for the area be- 
tween the tracks- This ma- 
chine deposits the dirt in 
hopper -cars that are hauled 
behind it. 

Removal of old ties and 
rails once called for the last 
ounce of muscular energy, 
but today it can be done in 
a Hash. Gasoline-powered 
self-propelled cranes lift 
worn steel in a jiffy, and 
Caterpillar tractors 
equipped with a special 
loader make short work of 
|he ties. The loader has a 
two-pronged wedge 
shaped fork which picks up 
sx - to 10 ties per load and 
averages 10 ties every 20 
seconds. Especially useful 
in removing ties from aban- 
doned trackage, the tractor 
and leader can cover a mile 
a day, pulling along with 3 1 
a truck into which the ties 
arc deposited. 

Spikes are removed from 
ties with the greatest of 
ease by the mechanical 
spike puller, poivered by a 
gasoline motor. The puller 
draws the spikeo from both 
sid.Cs of the rails at the 
same time while moving 
along the track. 

Speed is more important 
than ever in rail and tie re- 
placement today, fur every 
inch of track is needed to 
move military supplies to 





FiSiosyLi'iiLiJ JtmLrnoit pliotc 

GaiDlinf-povucrc-d crone nuts baouy tabor in lilting oul worn Iruck* 

their destination. Pneumatic irimper.s quickly pack bal- 
last into a compact niEiis, and the roadbed is ready lor 
new steel, Rails, lies. plates, spike bolLs and other 
f listenings have been distributed, the rails unloaded 
from flat cars by derrick. Weighing (rum 116 tu 1532 
pounds per yard, the rails must be dropped carefully, 
both ends Landing on an even surface at the same time, 
to prevent damage. 

Tics are adzed or (.rimmed to receive lie plates by a 
rutary power Sidra r which has two series of circular 
steel saws about ’.‘4 inch thick. One series adzes the 
tie to the proper' width inside the rail* and the other 
due. 1 , the same outside. Screens ahd Haps keep wood 
chips from flying up. Pioneering with this machine. 





Maintenance of signal boj. cquip- 
H important on any railroad 1 , 
and Saofp if* ul*l I'bopi 

an wherlr 1-a krep bofce-l warding 

Catc-rpiUkr Tractor photo 

Too much MniE hci'l spent an laying 
lemporpry Irack. Ufl, V CfllarpULpt 
IrOd-Sr vyjjh bulldoier straightens 
out shifting Tails (or coal trains 
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FikLnnartl HnJLTnj Union ptinto 

the Notfclk and Western is able to replace 
approximately 1000* tie plates a day, cover- 
ing about a sixth of a mile. 

The gasoline crane lays the rails in posi- 
tion. A tie borer quickly bites into the ties, 
opening holes for the spikes. Pneumatic 
spike driving machines, powered by com- 
pressed air from a self-propelled unit, ham- 
mer She spikes home in a few seconds. 

Even the bolting of new rails to plates is 
speeded up by a motor-driven rail bolter. 
First the bolts ere run through and nutted 
by hand, then the machine comes along 
and tightens the nuts firmly. 

Where lifting and shifting of track is 
necessary, the Nordberg track machine can 
do the work of 30 men with crowbars. A 
welded steel-framed car powered by a 
49-horsepower gasoline engine, the ma- 
chine can lift 25 tons and can function in 



soft footing and other 
places where it is vir- 
tually impossible to 
work by bend. It can 
move track that is 
deeply frozen in the 
ground, and with the 
aid of a leveling de- 
vice, can raise track as 
much as three feet. 
With the addition of a 
mast, boom and hoist, 
the machine also Can 
lay and load rail. 

Other mechanical 
aids to railroad main- 
tenance include ma- 
chine shops and elec- 
trical shops on wheels, 
Small cars carry oxy- 
aeetylene apparatus 
used to build up worn 
rail ends by welding, 
thus adding to riding 
comfort and. prolong- 
ing life of the rails, 
Ties once had tn be 
replaced every six or 
seven years in moist areas and lasted only 
a little longer in dry or desert regions. 
Creosote treatment has extended the life 
of a tie to 3d years. The solution, half creo- 
sote and half petroleum residuum or fuel 
oil, also is applied to all poles, crossing 
planks, and bridge and timber founda- 
tions. It forestalls decay and prevents dam- 
age by termites. Timber also is being treat- 
ed chemically to resist fire hazards. The 
Santa Fe, with 13,137 miles of track and. 
fW,WQ,(l0O ties, estimates that creosote 
alone saves it about $5,000,900 yearly. 

Rail corrosion, especially severe where 
(.here is brine drip from refrigerator cars, 
long- has been a great problem. The Nor- 
folk and Western combats it by removing 
scale with an ox y acetylene flame p recess, 
and covering the rails with an oil coating. 
Chemicals added to the brine have been 
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found to neutralize the Corro- 
sion. and practical methodg of 
application are being sought. 

But the railroads do not live hy 
machine alone. Once track has 
been laid, every mile must be 
tended as diligently as if it were 
sacred soil. Section crews must 
destroy weeds, grass and brush 
which create shade and damp- 
ness that foul ballast, corrode 
metal and rot ties. Because of a 
shortage of distillate, chemical 
Sprayers have replaced burners 
which sear weeds with an in- 
tense flame. Operated like small 
automobiles, the sprayers re- 
move all growth 1& to 24 inches 
from either side of the track. 

Section men must watch tor 
fir* hazards on bridges and tres- 
tles, must attend at once to 
threats of landslides. In bad 
weather, they must be on con- 
stant duty against high water, 
ice, snow and other storm dan- 
gers, so that nothing imperils the 
Safety of the trains with their 
precious cargoes of freight and 
humanity. Structures must be 
kept tidy and track drainage in 
order. 

They no longer use "elbow 
grease" to gel about Oil hand cars, 
however, but ride comfortably 
in motor-powered vehicles. On 
the Santa Fe and many other 
roads, extra track and bridge 
gangs live and travel in specially 
built trains with bunk cars, din- 
ing and kitchen cars, and tool and 
material cars. Often a recreation 
car and showers are provided. 

Increased xnechaniwition has 
made safety training even more 
vital for maintenance men, Pow- 
er tool operators get special 
training. @hin guards and gog- 
gles are common equipment, 

Conditioning track to stand up 
under modern 90 to 100-mile 
speeds has added to maintenance 
problems, but once the proper 
.standards have been obtained the 
additional costs are not regarded 
as excessive. Many roads are 
carrying out bridge strengthen- 
ing programs for their high speed 
lines. Track problems created by 
higher speeds and heavier ton- 
nages have been solved generally 
by improved design and in- 
creased maintenance, rather 
than by changes in fundamental 
structure. 
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In Europe and Burma. The 
operation's are *anlrdll»-d 
ins. id* tiki tanks,, ms Ihcy can carry 
on under fire in cno&tlng af imali 
rivert or goodIi* lurmoynririg anti- 
tank dltcli-BS and scaling imi^'all'V 
Ofid <|ilf&. Abow* r -ic i isar s-i y pe 
bridge bull I an Valentine 1(t«k (is 
■F automatically unfa Ids across □ 

golley, bridge It «rri*d oa (ap al 

tank:. Right, a lank CtoHe* Ik* 
scissors bridge. Tank that placed 
bridge In position is in background. 
The feridge-tfc"k Twaby Ark,, b$low, 
ii driven directly into a tjtijn Oftd 
Its romps lowered, enabling alkiei 1 
vehicle* la potl direslfy ever it 



CKABACK 
BRIDGES 





5-till anoth-ar rypo of bridge- lank. The Ark lx 
a ChurehNI tank equipped wjih two iro< kw# y* 
made cf hornbeam letlibns af a xmail box 
girder bridge. Then are fixed lagctlier la form 
a bridge projecling in fronr af Thu rank -and 
held in place by wire rape. Ark pi lop lefh 
farms a ramp againxr a i* a wall, nnd nnother 
Churchill lank Ihen fcale-l ihe wroH success 
fvlljf by elimbJng eter The Ark's- rarip r loft 

29 



Churchill Brsdgelayer ix □ 10- Fool Heel Ipan Irackwoy 
maim led on a Churchill lank. The Ffcnki aba™ are croxs. 
ing a crater an xpnn laid by fhe bridgelayer. Hydraulic 
□rm af bridgeFoygr lift* Ihe -span, ax al righl r lh«n 
mates- il forward and lasers if omraxx gap To be bridged 




Plastic Screw Reduces Damage 

Designed to prevent breakage of mir- 
rored electric switch plates. a plastic screw 
made of Tenite is reported to exert less 
pressure than a metal screw. It is available 
now only in Vj-bich length, with oval head, 
but V'L to 1-inch sizes with oval, Elat and 
round heads are planned for the future. 

Wingless B-29s Train Gunners 

Mounted on towers in combat forma- 
tions, B-2ft Superfortress fuselages, with 
sighting blisters and remote control turrets. 



Tope Helps Oh Correct Speech 

Air Pores veterans who wish to correct 
their speech and Improve their enunciation 
find aid tn “talking back" to themselves via 
a tape recorder at the Army Air Force re- 







Eternal and convalescent hospital at Miami 
Beach, Fla. In the "Mirrophona, ,f resem- 
bling an oversized radio cabinet, a magnet- 
ic ribbon makes one-minute recordings 
which may be played back instantly, ena- 
bling flyers to listen to their words as often 
hr they wish until flaws are eliminated 





give student gunners realistic training at 
the AAF Western Flying Training Com- 
mand, Las Vegas, Nev, Gun cameras record 
scores as “a Hacking" aircraft approach, 

Disks Aid Drawing Curved Lines 

Drawing a line parallel to m curved line 
can be done simply with a set of graduated 
transparent Plexiglas disks. The pencil 
point is inserted in the center hole of the 
disk, which then ia propelled along the 
edge of the curve. Previously it took sev- 
eral minutes to adjust instruments for such 
a line- 
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ALUMINUM OVERHEAD GARAGE DOOR, buirt by 

aircraft we-lhodl to it Win'l log or buckle,. tan be 
opened and closed by a sma‘11 child. The entire oper- 
ating mechanism it Write *#d in □ tmalT bo* on the 
back of the lightweight ■doDr., eliminating IracVs. 
vreighFi and Jtxpasnd springs. The d ear con be Jn- 
[tallfrci in lets them 30 minutes., the builder declares 




MINIATURE SHIPYARD on exhibit d the ips Angeks 

County Museum contains models thowEng vprleus 
fiiwgt* ■(! the wmple* censtruclipni nf cargo ihiptj 
from the laying of the keel to launching, He* 1 ? is tl 
ch plica at section af Consolidated Steel Carpai-Pliart 
Yardi with model oF 10,000-ien C-l cargo ond pas- 
iij-nger vessel about to leave ways la enter b&S.in 



COLLECTION OF 1100 WAR INSIGNIA af the United Nations military fortes resulted when the soldier brother 
ft Richo-td Marco sent him a shoulder palcli. The 16-yaar-olid youth has mounted and catalogued Ihe emblems, 
which he loans far patriotic meetings or bfhd rallies. His latest project Is collecting the patches af enemy units 
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Wandering Magnetic Pole Is Plotted by Plane 



In thb RAF Lanoaik r, eigli t Ipeclolilti found mog- 
Pitic Nl'i rlh Pul* moved 3 00 miJoi in 104 years 



Lines of force be- 
low -am caused 
by e*rlb J i n*a g- 
™tiim r are never 
parallel willh sur, 
foce except 0t 

equalax. Aircraft 
■go by gnggraphic 
pale on m-op, but 
co m pa 1 1 points la 

pole- 

■Gauriet molt *1- 
fow for variation 



On :T ■ LI H I - Aden uied radio 
bearings. By strength t* F 
signal* ever atrial, course 
A Wan corrected Eg true 
count far North Pole. & 



Top left, compass 
needle near Equa- 
tor. Went, dipping 
lows/d nearer pek, 
then dip inefoafot 
as magnetic pole is 
reared. Lai I, dip 

near pale oF Ap- 
proximately PO de- 
grMt, Ai that an- 
gle in. Final tfoge, 
rampa** is u«le*i 
far navigation wet k 



Arrows on map, above- right, trace flight oF Arifs in locating true position af magnetic Harris Pale. Plane 
He* from Britain Tu Iceland, ths-n ever geographical North Pete, flight ov«r Megnatk Pote followed caorte 
lo Goo Jr Ifoy. Polar flighFi of Ariel totaled 17,730 rnIBol. Craft CatrieCf 7 tompetiet, IS Special drvket 
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Carrier Jack Changes Wheels of Heavy Planes With Ease 



Replying die canvas sling and ropes 
formerly used with heavy manpower to 
change the Sfi-hich, 450 -pound wheel and 
tire assembly of line B-21 Liberators, the 
hydraulic carrier 1 jack makes the task a 
simple two-man job, While one man holds 
the wheel, the jack operator adjusts the 
carrier shaft to the proper height to lit the 
wheel bearings, then rolls hack the jack 
so the shaft passes through the bearings- 




Thu wheel then is. lifted off the ground hy 
a built in hydraulic jack which raises and 
lowers the shaft. The carrier jack, which 
runs on ball hearing wheels, then is moved 
to the plane Emd the carrier shall raised in 
the height of the plane axle A lock nu.l 
holds the jack an the plane axle shaft s,n it 
won f t move while the wheel slide!; into 
place. The device was developed by C. A 
Deming, a foreman at Willow Run. 

Cream Keeps Fresh for a Year 
After "Flash Sterilization" 

Cream which is sterilized by a new prof- 
ess will keep fresh for a year ai room tem- 
peratures. Jt is said to retain a fresh flavor 
Aftor “flush storlliaatiou" at a temperature 
of about ^70 degrees Fahrenheit, the cream 
is bottled and hermetically waled in an 
electrically cleaned room. Air in the bot- 
tling room is cleaned by a Wdstingbouse 
Frccipilroo, and ultraviolet ray ■In mj>s kl! 
all germ? in the atmosphere, The actual 
sterilizing process requires only four min- 
utes to kill all bacteria, compared with Sti 
minutes needed for standard pasteuriza- 
tion. The process, developed by the Cali' 
Forma Milk Products Company, Gustine. 
Calif., is use*d extensively to prepare cream 
fn>r Shipment to our forces nversem- 

(i During the? last decade (1S35'1M4), 171L- 
000 persons have been burned nod disfig- 
ured by fsre- iri the United States 



Boat Built of 'P-38*s Tanks 

Two Gls of the 15th Air Force 
built a catamaran-type boat en- 
tirely out of scrap. The twin hulls 
are formed by gasoline tanks from 
a P’38 fighter plane. The powder 
unit, which Is suspended between 
(he hulls, is a rebuilt air com- 
pressor motor and the propeller is 
made of scrap metal. 
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RADAR SEES THE UNSEEN 




Today it is the seeing eye of the night 
fighter and the artillery man, the nav- 
igator of ship and plane. Tomorrow 
it will be the traffic cop of the skies 



| N THE predawn bl&ck- 
‘ ness of Surtgao Strait a 
column of destroyer. 1 ; was 
proceeding toward an ad- 
vancing Jap task force. 
The captain of the lead 
destroyer was on the 
bridge, conscious that the 
force of battleships, cruis- 
er- and lesser ships had 
set a deadly trap for the 
Japs. 

Then eaffie the fire- 
works as brilliant broad- 
sides plowed through the 
Jap craft. It was probably 
the greatest surface bat- 
tle in naval history- — end. 
the destroyer captain, 
aware that the commo- 
dore of the destroyer 
force was below decks, 
called to him: 

L 'Com.e Up here for the 
sight of your lifer 1 

LJ No l thanks," came the 
answer from the ecittmo- 
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Mobil* radar machino uoni l-kies for airt mfFr men sn elevated soars 
opumlti verlical, hariiantai and mngn scapes itial An pasilian of the 
larg*t, Allow, iL«lch shows a radnr □ nit lining with diripur and guns 



doi t?, 'i tan um it better from 
hero,” 

Hi K location was in Combat 
Information Center — CIC — 
die focal point for radar infor- 
mation aboard the ship. In 
spite of the haste of the sen, the 
smoko of battle and the black- 
ness of night, radar, the invisl- 
bJe electronic searchlight that 
reflects what it sees, was pic- 
turing to Mm every detail of 
the battle going on above. 

That is the big point about 
radar* the coined word mean- 
ing “'radio detection and rang- 
ing,” It can see farther than 
the eye can, Neither dark* nor 
fog, nor artificial smoke, nor 
the glare of the sun can longer 
lend the concealment that, in 
all military history, has been 
the basic element in sin-prise 
attack. From the beginning; 
Allied radar has been better 
than the enemy’s. 

We licked Germany ami Ja- 
pan in the laboratory, no less 
lltafi in Lhe factory and on the 
battlefield. The electronics in- 
dustry, as applied to radar, 
hardly existed before 1&40, 
but by July of this year ap- 
proximately $2,700,000, 000 of 

radar Equipment had been 
delivered to the Army and 
Navy. Co-operative efforts of 
tile aiTtties and navies, the sci- 
entists and industrialists of 
Britain and the United States, 
developed radar to the point 
whore scores such as these 
were rung up: 

Destruction of ail but three 
of 105 buz?, bombs SCllt against 
Britain in one day. 

Destruction of enemy U- 
bna.ts at the eventual rate of 
one- Cv£ry day, 

Constant protection againsl 
enemy plone.s through a radar 
modification that immediately 
identifies the plane as friend 
or foe. 

Protection of convoys so re- 
liable that only one tenth of 
oik- percent of all types of 
convoyed ships were lost. 
Antiaircraft gun control so 
accurate that Crews use it in- 
stead of their own. eyes. 

Automatic alignment of 
searchlights on enemy an -craft . 

Destruction by one China - 
based B*24 squadron of llQ,- 
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CM tors of Jap shipping in one 
month, entirety at night and guid- 
ed by radar, 

Development of blind-bombing 
techniques that enabled the 
Eighth Air Force to drop its 
greatest tonnage of bombs in a 
two-month period when targets 
were obscured all but four times. 

Tactical air assaults during the 
''Battle of the Bulge"' that not 
only overwhelmed German sup- 
ply lines but also assured that 
Allied transport would not be 
bombed in error. 

The complete radar unit con- 



sists of a combination Df a transmitter and 
receiver and indicators. In radar, unlike in 
communications, the transmitter and re- 
ceiver are located at the same place, gen- 
erally with a common antenna. The trans- 
mitter sends out energy in short f intense 
bursts — perhaps only a millionth of a sec- 
ond long— and during the intervals, be- 
tween transmission the receiver “listens” 
or f more accurately, since the signals are 
transformed into visual impulses on a radar 
screen, "looks," Because the signals travel 
at 185,000 miles a second, the elapsed time 
from tranjanission until the signal is re- 
flected back to the station tells the distance 
of the reflecting object. As the reflected 
signals enter the receiving system., elec- 
tronic devices register and measure the 
time interval in split microseconds and 
Convert it into visual form which, appears 
on the indicators. It is possible to measure 
this teme-kpse with an accuracy that cor- 
responds to only five or 10 yards’ range — 
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or one thirtieth of a millionth of a second. 

Using a directional antenna, the radar 
jset gels back a '‘pip" (slang for target indi- 
cation) when ibe antenna is directed at the 
target. An oven more spectacular indica- 
tion of the direction and range of (he target 
is obtained with PP1 (Flan Position Indi- 
cator) l In this case, lire radar echoes draw 
a map on the face of a cathode-ray tube. 
The radar operator could imagine himself 
suspended high above the set, whether on 
a ship or piano or on the ground, looking 
dawn on the scene spread out below. 

The entire radar in- 
strument is built around 
the cathode-ray tube 
which is In effect a two- 
dimensional voltmeter 
with a weightless and 
inerlsaless painter. This 
pointer is normally cen- 
tered. on the screen of 
the tube, hut is deflect- 
ed in, instantaneous re- „ 
spouse to electrical or 
magnetic influence. In 
moving, It leaves a visi- 
ble line or trace on the 
cathode-ray tube screen 
which tile trained oper- 
ator can easily inter- 
pret, Some of the infor- 
mation is immediately 
furnished to the gun di- 
rectors, if the inatru- 

OvLpii* heavy (Saudi. Har- 
mon <anii ppfi-rnrrrf like Ihtf 
la lodni aprrctaTi on prt- 
mvaiiost ■ HCSnnaij.inrn* ftighto 
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ment is coupled to the guns, making it 
possible to have the gun fallow a moving 
target, Continually “on target . 11 This is be- 
cause the equipment furnishes the angle of 
elevation, altitude, slant range and asimuth, 
which are factors of gunnery computation. 

The slant range is the direct distance be- 
IXVCCtl the {argot and tlld instrument. It is 
determined by converting time into dis- 
tance. Actual calculations of slant range 
by radar operators are mode by leaving a 
picture of the- main puke and of the target 
echo appear on the calibrated screen of a 




cathode-ray lube. The echo of 
the main pulse appears at a 
point along the scale which 
corresponds to the slant range 
□f the target. 

Effort has been made to 
develop microwave Irmir-imi!- 
ter&, since the ability of a set 
to distinguish two targets 
close together depends on the 
ihaiijness of the radar beam, 
and also because longer wave 
lengths require more cum- 
bsi'Eame unLennae, Current 
airborne radar sets show how 
wail the matter of microwave 
transmission has been licked. 

Early in the war the poten- 
tialities of radar at sea began 
to be apparent when ja forma- 
tion of cruisers was cindered 
to steam into an archipelago 
in the Solomons and bombard 
roomy shore installations — on 
I ho blackest of nigh La, and 
through waters that bad been 
charted only sketchily. Rely- 
ing on their radar, the col- 
umn steamed in formation al 
£5 knots., cruised confidently 
through the intricacies of the 
unfamiliar archipetago to the 
point to be bombarded, suc- 
cessfully evaded several mine- 
sweepers, found their objec- 
tive and plastered it. Then, 
still ai 25 knots, they turned 
in the narrow' waters and 








steamed out. On their arrival 
hack at base they were able lo 
]-cport Lbat one oE the reels or 
their crude charts was in er- 
ror by about six miles. All this 
was done in zero visibility. 

Radars first critical test 
came in the Battle of Britain 
when, despite a shortage of 
fighter planes and pilots, the 
British were able to spot each 
incoming air raid in lime to 
throw fighters against it- 
Their ebain of defensive radar 
stations was begun four years 
before. Thu British liad ap^ 
plied a discovery made in 1922 
by two scientists, Dr. Albert 
Hoyt Taylor and Leo C 
Young. En an attempt to meas- 
ure the then relatively new 
short waves, the two were 
first annoyed and then excited 
by the fact that ships moving 
down the Anaeostia River between then 1 
transmitter and receiver distorted the ra- 
dio signals. That discovery was twinned 
with another experiment in 1925. Knowing 
that the KenticMy-He-aviside layer, the 
eartlrs “electric roof,” reflected radio 
waves, the scientists attempted to deter- 
mine its height by transmitting upward a 
very short pulse o-E radio energy, and then 
measuring the time it would 
take the reflected “echo" to re- 
turn. This pulse ranging was 
[he very basis of modern radar. 

But the practical payoff of 
radar was in its many applica- 
tions, One is IFF {Identifica- 
tion of Friend or Foe), This 

RLghI, radar ill uitd by Brilidi To 
dirrtl 1 plan-** 19 b»;l tnflkal 

pasiTian. Cabin hd-vlei belt* +rt> n Tin l I- 
lu r and rncerucr. Below, CAA dire-cfkn 
to warn pilaii oF aircraft 
ne-nr by; tie* o( d*H MN driWtr 



ji guiefod by icapi in cicNi at Ml allowing graph lilno 
yt diit mie wlikh ht 1» p«irlng <howing tdud him 

was the electronic analogue of the painted 
insignia on a plane; instead of making its 
signal to human vision, it made it to the 
radar. It had a special signal by which a 
plane could identify itself’ to a challenger. 
Today HT is used not only on aircraft but 
on every combat ship in the Allied navies. 

With surface radar, IFF, and the latest 
operational information at his side, a CIC 






officer eati report as follows to a ship's cap- 
tain, even on thy darkest night' 

“Several ships -probably five, two large 
and three in the screen: lead ship bearing 
Ci30, range 3!?.00l>. showing IFF; course 2110 
decrees, s|>eerl knots, no zigzag; believed 
to bo two CVEs on ferry duly with three 
cans in screen, as they are approximately 
three miles west of the supposed position 
of ferry group.” 

If such information can be furnished 
about friendly forces, it can do the same 
with enemy forces. Then the report above 
might be changed to: 

“No IFF; evaluation— enemy: could be 
task force reported to have snrtied from 
Tokyo Bay, consisting of one- EB, one CL 
and three* cans. 1 '' 

At this point, CfC would be- feeding in- 
formation to the gunnery depart mnnt. The 
target’s bearing and range, course and 
speed Fire fed into computers ns the huge 
mam battery directors swing swiftly into 
posit ion. The two forces continue to close. 
New ranges and range Tates automatically 
reposition the guns. Finally the radar in- 
dicates the enemy is within range. Word 
is given: “Commence firing!'' The mastei- 
salvo key is closed and nine 16-inch sheik 
go hurtling through the night. So sensitive 
ip radar that the operator can “watch 11 Ihe 



shells move across his screen toward the 
target “pip. 11 Then he secs indication of 
their splashes and can quickly read off how 
much correction must he made. Again the 
guns boom, ;md this time the salvo appears 
to land squarely on the lead ship. The 
"pip" fades from the screen! The ship has 
been discovered, identified, tracked, fired 
upon and sunk without being actually seen. 
This happened many times. 

Another phase of radar is BTO (Bomb- 
ing Through Overcast ]. Members of the 
Eighth Air Force, piloting Flying For- 
tresses against Germany, called this device 
the “Mickey." Its function was to permit 
bombing by radar pilotage. Such a set was 
requested by the Army Air Forces in June. 
IftlS. It was needed mainly to get the 
bombers off the ground during tjhe bad 
targot-visihility months of winter. One 
squEtdrott of radar-equipped planes could 
lend 6fl times their number oh every raid, 
Utilizing the dozen planes so equipped, the 
Army could go out over Germany lit to 20 
times oftener than in the previous winter. 

One problem caused by "Mickey” was 
that it gave the Allied pilots too much con- 
lidoneC and caused them to let down in 
dead-reckoning navigation. U painted an 
accurate picture of the terrain below — so, 
theoretically, comparing this picture with 
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F^ing Fvilreii of RAF Command hdl rtdnr devlcn Attend- 
ing Fi ary. nou and under wirtgl; lh«(* (ought surfaead iuh( 

pud t*rt-,rdr iOagglari. E-slaw, radar-sontroHerf ieuriMI’ghl helped 
AA gunners Hsculc Nfill kemb«rf and flying bornbi nwer England 




the contours of a map should 
establish where the plane was. 
But frequently two different 
plaws show almost the same 
arrangement of towns, rivers, 
mountains and land pattems. 
A radar navigation error re- 
sulting in our planes bombing 
Switzer] and shows the impor- 
tance of using dead reckoning. 

One last radar device de- 
serves mention: the radar al- 
timeter. Just as the range to 
an aircraft can be measured 
from the ground, so the range 
to the ground can be meas- 
ured from an aircraft. Crude 
radar altimeters antedated the 
war. but the development in 
radar art has made the pres- 
ent automatic radar altimeter 
simple, reliable and practical. 

In tho opinion of the Joint 
Board nn Scientific Informa- 
tion Policy, there has been 
some too-optimistie, unin- 
formed speculation ■about the 
peacetime uses of radar. It 
should make air and sea navi- 
gation continuous and fool- 
proof, regardless nf night or 
weather. In its present form, 
however, it could hardly be 
considered useful for a loco- 
motive or automobile. 

First steps in applying ra- 
dar to civilian aviation have 
already been taken by the Ci- 
vil Aeronautics Administra- 
tion, Using equipment loaned 
by the Army and Navy, 

The biggest influence radar 
will have after the war is in- 
direct. The tremendous im- 
provement of radar sets has 
made obsolete many of our 
prewar ideas about electron- 
ics. Many nf radar’s compo- 
nents are identical with those 
of a radio or television set nr 
hearing aid. Individ ual radio 
cu-nGnunication is even begin- 
ning to appear practical, sub- 
ject to certain limitations. 

Altogether, it is fair to say 
that radar, ns radar, will have 
a mild immediate beneficial 
effect on ail nur lives, by mak- 
ing it safer to travel by sea 
or by air. But the impact nn 
electf-qpics generally of teeh- 
liiqUta developed during the 
war because of radar will 
have profound and far-reach- 
ing effects on dur dally life. 
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Bforrhroji Alitidl pliclax 

Tracer builds and ifidl i-- 5400 a minute [ftom four .SQ-wEiber mpchin? ggnt flfl-d feu* 20-mm (armen- 
■rip farge-i ai flinch Widaw F-if nighl fighter ihawi- forward Slircgr Cfin-Yfifflrttfl fir* che'"i up enemy plon-c 



STING 






8olpw., checking P-6) for combat cm 
cantpetl Atrip Not? 4 droppable lanfes- 



Gl*My block |>a ini mak-ti P£l almost invisible 
by searchlighl. Sight. Spiling gum t® sk*p prop 
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SCIENCE IS 
THE UMPIRE 



By Paul Gardner 



J N DECEMBER IBS'S, one of the tensest 

' moments in sports htgtcu'y DOClUTed. 

With 4[) seconds to play, the- Washington Redskins were on the New 
York Giants' eight-yard line. Bo Russell had to kick a field goal to 
overcome the & to 7 lead of the Giants. Si lout tension, such as only a 
crowd of 60.000 can exude, filled the a tmosphere. Russell tried the kick, 
At least 5-50,000 for the players as well as hundreds of thousands in 
wagers code with the ball. Referee Bill Halloran gauged the desperate 
attempt with his eye. There was ail awful wail. Then Ha I Lucan ruled 
the kick wide. Thousands milled onto the field in protest. A riot was 
avoided only by magnificent police team work. 



Eledrte uniform 
for tenting (not* 
"foil''] relay' j- i g- 
nnl at *wf«V loiKh, 
It rt Dttd in 
tlhompic nsli ipi. Eg, 
low, □ j t Fiit'i eon- 
(rpfiom of fishing 
boat ifiing rador la 
Find Echoal of fish 




Science, in llfflU, had not 
yet really entered the sports 
world, Science, within an- 
uther decade, may make 
most of the decisions — accu- 

rateiy Lind inixmtrovertibly. 

In football, an inconspieu- 
gus transmitter rear the goal 
posts might Hash invisible 
electric beam.? which if inter- 
cepted would record a goal. 
Other sports such as base- 
ball, golf, howling, fencing 
track and field events, horse 
racing and tennis ere due for 
sbme startling innovations. 

The sport of fencing em- 
ploys a unique electric a 1 
scoring device. In the na- 
tional epee fencing cham- 
pionships special suits are 
worn with an electrical at- 
tachment which signals each 
touch, A touch may he made 

anywhere in the epee eham- 
pinnphips, thus making accu- 
rate judgment imperative, 

Holcombe Ward, president 
of the United States Lawn 
Tenuis Association, says 
tennis leaders are discussing 
use of the electric eye in ten- 
nls. Close decisions often 
have swayed momentous 
matches. Bill Tiltlen tossed 
scores of optical daggers at 
inoffensive linemen in his 
long career. Foot faults, 
service faults and outs of the 
future may well be settled 
by the unerring eye at Wim- 
bledon. Forest Hills and 
Davis Cup classes* 

Golf also will reflect scien- 
tific progress. Let us assume 
that you are at the sixth hole 
at the country club and you 
want to notify your wife that 
you will be late for dinner. 
A pocket, Walkie-talkie Will 
Connect you through the lo- 
cal telephone exchange. 
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Sfrings u s- c d by Brooklyn Dodges far Iraming pftdiwl to hit largal 
' de-nd E[^^tlK^ , ' may Is* riploMil by clailric ay* bcoini yffn-T 1 br «»' 





Fnluj slurlf ere Bvoidgd by melal plohAi liAFani funner: if hand* nr* 
t«b*n eff.. gen qtamiAl b» IlfAd, tcipnto r*tQ*4* a dot* fiisitb 
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nl for wtlifru of o’r ro*e* 

Thu next Olympic Games, perhaps in 
lEHfS in Stockholm nr London, will employ 
camera eyes fur finishes and many other 
electric gadgets, The starting device for 
runners which was tried out successfully 
in Denmark just before the* war will br- 
oiled Widely, Lawson Robertson, coach of 
many American Olympic teams, has de- 
signed a similar device in which all starters 



place their hands ran metal plates 
and the gi in, electrically attached, 
will not fire if a man takes his hand 
c-lT, This will eliminate ludicrous 
incidents such us took place at 
Randalls Island when all six sprint 
finalists were disqualified for two 
fake starts each, Officials had to 
reinstate everybody tt] determine 
the American champion, 

Most jqaorts after the war may 
he governed by an electric eye 
camera such os is now used it; 
horse racing. At race trucks, the 
first horse crossing the finish line 
beam sets off tlie. camera which 
instantaneously lakes 0 photo uf 
the finish. Any sport utilizing » 
boundary Tine can employ such 
a beam 

High jump or pule vault cun- 
teals may have invisible beams in 
place of the crossbar, A bell or 
other signal will tell indisputably 
whether or not the athlete made it. 
Dan Ferris, secretary- tiTOSlirer of 
the Amateur Athletic Union of the 
United States, declares tbaL a sc- 
ries of beams can he arranged so 
that a man gets credit for the exact 
height of bis jump should he go 
higher than the crossbar boom. 
Sometimes world records have been taken 
away from jumpers when it wns discovered 
that the bar sagged in the center, Light 
beams, of course, do not sag. In addition 
to the crossbar beam atid those above it. 
there will ho a visible light beam which 
will give the jumper an incentive. 

As enthusiastic as Ferris about the ap- 
plication of science to postwar spoil Is Jack 




left, •n>«T , nui"enal thru game- pi pye-d by t-fllE-viiid-n. Right, bpwlcr ''tripj-'' flletWonic beam guarding allrp 
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Mara, president of the New York 
Giants, eastern champions of the 
National Faathall La-ague. He well 
remembers the disturbance at the 
Gfents-Redskins battle of 1939, He 
also realises that the electric beam 
may yet be used to detect offsides, 
check on whether a team made its 
first down, and determine if a run- 
ner stepped out of bounds on the 
sidtdines- 

Elmer Layden, high com mis- 
sinner of professional football, 
points ouL that football is the most 
difficult and complicated of games 
to officiate and anything that eon 
make for increased efficiency will 
be welcome. 

Baseball men, on the other hand, 
liave already considered scientific 
umpiring and believe it would not 
be practical for their sport. The 
radio beam could nut be applied in 
judging balls and strikes because 
the batter would break the beam 
himself if his. hand or bis bat were 
over the plate before the pitch. 

Science, however, will invade 
the baseball world in the form of 
television. Baseball men Eire op- 
posed 10 it because it would cut aoa ma 
down the attendance at the ball 
park, bttt commercially sponsored televi- 
sion broadcasts are expected to more than 
cover the loss of attendance revenue. 

In the postwar revival of sports, televi- 
sion will play a tremendous role. Every- 
body in the country will be potential spec- 
tators for single events. Boxing already is 
counting heavily on television. According 
to Mike Jacobs, the world's leading pro- 
moter, the nejt t heavy weight championship 
fight wall gross about $6,000,000 
because television will bring it si- 
multanenusjy to hundreds uf thea- 
ters, The pie son l high for a 
heavyweight championship fight 
is $2,600,000. 

Jacobs believes that eventually 
a fifiht could be staged in a small 
studio With a handful of officials 
and spectators present, but with 
an audience of millions watching 
the battle .by way of television. 

And then there's the comfort of 
the postwar sports fan, Electric 
mittens, electric shoes and electric 
coats wilt he worn. Such garments 
keep aviators warm on high alti- 
tude flights. Wtiy nut spectators 
at football games on freezing days? 

ItU-wiiing a ilx-doy bik« r{i(* million* 
will folle™ tjHjrl-i lirrough rhfi medium, 

KBC plioln 
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Ova trotlbsr GWUri cr^riil lor exact heigh-t of iump 

With radio-telephone devices, football 
and other spcrls officials will explain de- 
cision!; immediately to the entire crowd. 
The present football remaphore system is 
understood by few. The spoken word 
would clarify many knotty situations. 

For many who have an understanding of 
only baseball or football, television will 
bring tho refinements of golf, tennis and 
liConHnuad t* page 14flJ 




SHEEP CUT GRASS bslwenn the ileel mat runway ai 
Son fternnrdino, CalEF,, Field o-f Ih-e Air Technlccil Serv- 
ice Command. Mowers couldn'l be used over mals 
and grass was fire Kaiard until 4DD sheep arrived 




MIDGET 5 1 DEW HEELER Ft pawned by « iwo-h*rte- 
pswrf gnatuFine engine and it onFy 14 Feel Jang. Two 
3&-inch paddle wheels propel craft. It was built 
by 14-ye-ar-ald David Bucher at Lake Mohawk, N J 




tWlAID in this liable arid 10 ^Oiri art mom tHon a 
million pieces of wood of 46 different varieties, 
Magnifying glass was used to sel. lame small piece t 



TRUCK SCOOP anchored to frame lostes loads pvoc 
tpp &F cab inla open body. This a no -man hydraulic 
V rib it ape rated Frpm cab by manipulating one lever 



DUMM.V TANK mud* by Ik* fops was cpristrciclnd of 
vpreanit ash- They Cul toga in ihe wheel* and irletl a 
Iree linib at cannon Yanks Found dummy on Iwo Jima 



PROJECTING DECK like tltal aF an airoraFl carrier is 
Fuolur^d an cabin cruiser designed! by Ray Ri*i-L*ll ci F 
&e trait. Convertible top it op '.' r n led by puth button 
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Wearing lightweight i u it with helium -Dry gen mask af hii own design, 
JntJt Browns prepura-t to finiargn Frans special taak after ii-lling new 
dtifi-ima diving resPrd. 9e-bw, ^ r*v«fertta»ry ''[wHa" dntloptd by 
tht yOvrig divnr which carries rts Own liffSply of OKygen in cylinder 



A WAY BACK in 1029 

* * when most toys in his 
block were learning to 
SWmi, Jack Brawne o£ Milwaukee, Wis. f 
was learning to sink, While his neighbor- 
hood buddies were experimenting with 
old inflated inner tubes f Browne was tying 
Weights on his feet for a stroll along the 
bottom of some nearby pond. A big tin can 
served as a diving helmet and a piece of 
discarded garden hose as an air line. 

In those days it probably never occurred 
to the 12* year-old Milwaukeean that a few 
years later grateful officials of the U, 5, 
Navy would be watching his experiments 



jVhev#i r iwlmrnftf hVtiari inflnltid rubber ,J plllaw ,J wilh 
bfrfclblng tube- trhd ts Ipeol* itinlian abjctls, 
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Cutaway iIidws diver in-side lank whhch ilmgltln 
de*p-ina praixura of 550 f**t. Cylinder* In bfetfc- 

grflund mppi r axygcn and kuiigm. PerhcbV dtsom- only have to work under enemy fire but 

prmipFi t hpmbcr (left] helped die»f pveld b*ndl Linder water &S well 

Divers can work for ati hour aild a half 
With the Keenest interest. Some of those at a depth of 60 feet with the self-contained 

officials were present recently when lung. It consists of a rubber and trampar- 

Bvowne h now 23, set a new world record ent plastic mask which Ills Over the face 

of 550 feet for simulated deep-sea diving. and a yestiike harness that rests on the 

He wore a revolutionary lightweight diving shoulders. Tubas on either side of the mask 

suil with many improvements of his own connect with an oxygen cylinder on the 

design. front and a canister on the hack for ab- 

When Browns perfected an ingenious sorbing carbon dioxide in the breath. A 

diving ' lung ' a few years ago, be says he weighted belt is worn with the lung. Post- 

w ss thinking of treasure hunts and moss- war uses ol this equipment, include* rescue 

coveted gold bricks. He had no idea how and recovery work by lifeguards, light sal- 

handy it would be for rescue and construe- vage work and some water sports such as 

tion work. This lung, which is only one of spear fishing. 

Browne’s many practical inventions, has Browne insists that the lung is a simple 
been used by our military forces all over invention and not nearly as important as 

the world. It is a favorite with bridge- the new lightweight diving suit which he 

building engineers, who sometimes not has developed in cooperation with the 
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Thk a At r«vaEulMMiary Sth-pairnd diving 
lull, blow, (lamp daitk lh« bach iirininii 



Navy. This suit weighs only SC pounds compared 
with the standard 25(l-paund outfit used by deep- 
sea divers in the past. It was to test this suit that 
Browne made his simulated dive to 550 feet and 
incidentally set a new world record. 

The suit ig made of rubberized fabric with a 
built-in standard mask. Transparent plastic over 
the face affords wide visibility. Aside from re- 
duction in weight, the suite most outstanding 
feature is a back entrance which eliminates the 
cumbersome 12-bolt breast plate on ordinary 
heavy equipment. All the diver has to do is step 
into the suit and close the LL hacfc door 13 after him 
with an air light clamp. Browne has also designed 
some new footgear to be worn with the suit The 
square-toed shoes weigh 20 pounds each and have 
a wood inner sole for insulation and canvas tops 
for comfort. 

Browne made his record "deep-sea” dive t oddly 
enough, in a tank containing only eight feet of 
water. Deep-sea pressure Was produced by 
pumping air from cylinders into the tightly closed 
tank. This procedure, divers say, Is far more dan- 
gerous than an actual open water dive. Failure 
of a valve or porthole when Browne was at 550 
feet would have meant almost instant death. At 
that point the surface of the diver's body was 
under pressure of 570,000 pounds, or 240 pounds 
to the square inch, according to Dr. Edgar End, 
noted authority on air pressure and deep-sea 
diving. He supervised the test along with CapU 
A. R. Behnke of the U- S. Navy Medical Center, 
Bethesda d Md. 

Browne ^descended” to 550 feet in only 10 min- 
utes, but it took him seven hours to come up 
despite the fact that he was breathing a mixture 
of nelium and oxygen. The slow ascent must be 
made to avoid the painful and sometimes fatal 
"‘bends/ 3 Bmwnc, like many other deep-gea div- 
ers, substitutes helium for nitrogen in the breath- 
ing mixture. 

Under high pressure- the body absorbs in the 
blood and tissues a considerable amount of nitro- 
gen, Helium is less soluble. When the pressure 
is removed, the nitrogen or helium goes out of 



J, EMop* < wall rJ Cdrni-I IS>mrnulE supply of oxygon. It wai 
designed -far escape -from, damaged vciihI or '■’diUhed'' plan* 
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solution in the form of gas 
bubbles. Helium bubbles 
are much smaller than 
those formed by nitrogen, 
lessening the danger and 
shortening the time of 
ascent. 

When Browne first 
went under water in the 
tank he was breathing S.’S 
percent oxygen and 45 
percent, helium. When he 
passed the aHbfoot mark, 
breaking the record set 
by a Navy diver in 
he was breathing 37 per- 
cent helium and only 13 
percent oxygen, 

Browne was in tele- 
phone communication 
with observers outside 
the tank at all times. As 
the amount of helium was 
increased, his voice grad- 
ually changed into a me- 
tallic echo. On the way 
up. the amount of helium 
was reduced until he was breathing pure 
oxygen at CO feet. 

Pour and a half hours after he entered 
the tank, the hatch was opened and BrownC 
was whisked into a portable decompression 
chamber (which be also Invented). This 
portable unit was placed on a truck and 
taken to a hospital equipped with a decom- 
pression chamber. Browne stepped out of 
this chamber two hours later. 

C T guess this proves that a man can live 
at a depth of 550 feet in a diving suit," be 
said, "and perform practical work that far 
down. I think I could have gone down an- 
other hundred feet. The next thine 1 want 
to do is try this suit out in the open sea,” 

The portable decompression chamber 
(Continued to page 152} 

BigliP, (fiver hold* iflartfi beertf wJtkh hoi ploilrc win, 
dour for hunting! funkon ilemj. Below, board in 



On llrtel Corner 
in Now York, d 
Navy diver giver 
d Dtp- 5 -na d*rteq*~ 
ilfalior ; n nlai-i- 
wallod tank to 
tialp wit hendt. 
Chlrf petty officer 
■i talking Ip the 
div*r by phoo* 
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Amateur Prospector 
Carries Assay Lab 
In Portable Case 

Encountering an interesting 
rock, Carl Pool, West Coast ama- 
teur prospector, doesn’t ’wait to 
have it assayed. His portable lab- 
oratory made from a candy sales- 
man^ display case provides a 
chemical analysis on die spot. Ten 
collapsible trays in two tiers swing 
outward when opened to give easy 
aceejifi Id alcohol burner, blowpipe, 
mortar and pestle, glassware and 
reagents which permit dozens of 
tests without the necessity for are- 
turn trip, When folded the equip- 
ment fits snugly into the case. 




Oiling Stick for Band Saw Blade 
Is Held Against Moving Teeth 

Band saw blades can be oiled while in 
motion with a lubricating stick which is 
pushed against the teeth. The stick, which 
is six inches long and one inch In diameters 
makes cutting faster when used on a metal 
cutting saw and prevents the formation of 
metal chips that clog and break teeth. The 
lubricant prevents pitch from collecting on 
the blade of a wood cutting saw. 

CTbe government’s milkweed floss collec- 
tion campaign in 1944 yielded approxi- 
mately 1,550,1X10 pounds of floss, sufficient 
tn meet government needs, and there will 
he no collection program this year. 



^Eavesdropper * 1 Warns 
Of Engine Defects 

Aircraft engine defects are re- 
vealed cither before or during 
flight with a detonation indicator 
developed by EL manufacturer of 
precision flight instruments. This 
sensitive device consists of a deto- 
nation pickup unit and harness 
attached to the cylinder walls. It 
observes changes in the frequency 
of vibrations and is connected, 
through an amplifier to an indica- 
tor on the instrument board which 
flashes a warning. The indicator 
picks up defects which cannot ordi- 
narily be detected unless the en- 
gine is taken apart. The indicator 
also reveals whether the quality 
of fuel being used is best for a par- 
ticular engine. 
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Proving Ground for Synthetic Product Safety 




luced by shoes 
□Iking, appara- 
t& make A*er 
coefficient 
conditions. Lnfl r 

ftord* &F tpllt- 

itimi vied for 
ade possible by 
b*£il fffrquen- 
naile -meleri 



In the Underwriters' lalje^alorJei, Inf,, 
engineers, tee that plug fuses blow avl 
rtipidly on over-current loads lliot cause 
fire hazards in buildings, Fi.'J.hl -nr* cal- 
ibrated accurate^ and E e it*d r rlgbl. Fat 
heaE-re(l*ttmte on new equipment 
Same of the fuses, utilizing cold maid- 
ed pEoxifc cqxej, now have «*lluloie 
aici-tale plasti-c windows which replace 
rmia for cerroin rotingx. Safety of de- 
sign will rote high in postwar prpducli 



djdTs'irUfrt.' IsUiu^iccrlu p tint is 

New rwe+hadi of letiing to lap™ spFoiy 
and efficiency stem from the rapid rile 
in products made of plastics and syn- 
ih*iitk fieadiisg Fn ihpu+aadiht t<s h&lf- 
thou sandths of an incfij sensitive dial 
above gauges Ihnrrraplaslic [ns illation 
<md lyrtlhrtie tubbet used for wirei and 
appliance cords. Companion tests indi- 
cate flcxihiFily, brittlanaLS pod refrltftrtce 
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T AST year the Navy commissioned 
^ 42,343 of the finest vessels that have 
ever put to sea. It is the job of the Board 
of Inspection and Survey to make sure that 
these vessels, from the largest battleship to 
the smallest landing craft* are mechanical- 
ly perfect before they are commissioned. 
It is probably safe to say that no decade 
in the 68-year history of the board has wit- 
nessed as many acceptance trials as were 
held during the focal year 1944, I speak 
from the experience of SO ,000 mites of trav- 
el — on land — during that 12-month period, 
visiting 1 shipyards on the east and west 
coasts, the Great Lakes and the Gulf, 

The vessels commissioned during :L944 
consisted of 678 combatant ships, 32*614 
landing craft, 355 auxiliaries, 954 patrol 
and mine craft, 6687 small boats end 566 
district craft The combatant ships included 
battleships, aircraft carriers, cruisoiv, de- 
stroyers, destroyer escorts and submarines. 
Ordnance items for tills period included 
63,060 gun assemblies of 20-mim. caliber 
and larger and more than 560 million 
rounds of antiaircraft ammunition. 

The three chief functions of the Board of 
Inspection and Survey are (1) to hold 
acceptance trials for new and converted 
vessels; (2) to hold service trials for com- 
missioned vessels to determine economy of 
operation, speed and maneuverability and 
(3) to survey and appraise damaged or ob- 
solete craft. Many of the trials and surveys, 



WARSHIPS 
their paces 

By Leigh Noyes 

Rear Admiral USN 

(krsisdent sf the Board of 
Im-prclLora and Syrv*y) 



especially those concern- 
ing small vessels, are con- 
ducted by local boards. 

The rigid inspection 
procedure of the Navy, 
developed over many 
years, has played no small 
part in the remarkable 
performance of our Fleet. 
Ships which we built to 
steam 50,006 miles be- 
tween overhauls have 
traveled more than 200,- 
060 miles. 

Nothing escapes the eyes of the naval 
inspectors from the main engines to an 
apparently insignificant nail hole in a bulk- 
head Recently, when inspecting a con- 
verted ship for watertight integrity, it was 
found that screws had been improperly 

E laced in a bulkhead to hold a bulletin 
oard. In accordance with naval standards, 
all boles in bulkheads have to be welded 
or stopped up in such a manner that they 
cannot ba blown out under pressure. 

To illustrate the work of the board, let 
us “follow through”' on the inspection that 
preceded the commissioning of a new air- 
craft eatrier. 

This hat-top was launched last Decem- 
ber and the preliminary dock trial was 
held in March, The dock trial, held by the 
Contractor, is to try Dut the main engine, 
and during tbig trial the ship is secured 
with heavy lines. The acceptance trial, 
conducted by the board, was held early 
in April 

The route for inspection is laid out for 
each deck. Tho ammunition hoists are 
carefully tested; airplane elevators and 
the bomb and torpedo elevators arc oper- 
ated and checked with full loads; the an- 
chors are dropped and hove In and the 
time noted. Ordnance experts test out the 
battery with its directors and many fire 
control appliances. The steering gear is 
fried out from various control stations. 
Usually, part of the trial Is conducted at 
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Before tumml^oning of ihii r^lan airtrofi MirHfj ihftrp-ftyad Navy Impttl'Sn ftttaJ n»ry port 



the dock and part with the ship under way 
for a full power test of all main engines. 

The Diesel emergency equipment, which 
can carry on if the boilers are hit by a tor- 
pedo, is also given a grueling test The 
rudder must be "put over" with the ship 
backing. Even the ship’s laundry, which 
can accommodate 2000 men, is inspected. 
Incidentally,, the laundries, on our Navy’s 
modern ships are a far cry from the days 
when all enlisted personnel had to wash 
their clothes in buckets. 

After alt the testa have been completed 
and found satisfactory, a general inspection 
of the ship is held. This includes all elec- 
trical radio and sound devices, many of 
which are of a highly secret nature. 

At all times the inspectors are on the 
alert for such things as hot hearings, de- 
fective gears, improper temperature ranges 
that result in overheating, and any exces- 
sive or unusual noises. In ail types of ships 
the noise level must be held to a minimum. 

An Important part of the work of the 
board at the present time is survey and 
appraisal of damaged or obsolete craft. No 
vessel, however, 5s marked for scrap or sale 
if any possible use can be found for if. An 
LST which Was too badly damaged to be 
used in battle again is serving as an ad- 



vanced base barracks ship in the Pacific. 
There are dozens of cases like this. 

When small boats, such as landing craft, 
are damaged, they arc disposed of by a 
local survey group aboard ship. A ques- 
tion frequently asked by prospective or 
former small boat owners is: Will many 
of these small craft be for sale now that 
the war is over? Thousands of these ves- 
sels will be disposed of, but one should 
bear in mind that the engines ivere built 
for efficiency from a military standpoint 
and not far economy of operation. 

However, during the war years, the 
Navy’s prime concern was not how to dis- 
pose of vessels, large or small, but how to 
acquire more. Our ¥15, 4fl4,GC0 r 00[} procure- 
ment program for 1SH3 had as its goal some 
206 combatant vessels, 223 patrol craft, 56 
mine craft, 6£M auxiliaries, 657 district craft 
end 22,564) landing craft. 

As the board has pursued its duties of 
inspection, playing iLs part in building up 
the most powerful navy in history, we 
have kept in mind the words of Secretary 
of the Navy James Forxestal: 

"The greater our strength, the sooner 
Our victory P dl 

Japan’s surrender proved bow right he 
was. 
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WMER-COOIED r this dinir molins it fl-piy Iq rslgn Fti 
lGB-flegree lemptrotureJ. Waler fla^s contlnuauily 
through back, and uat r keeping occupant comfortable 







FLYING FLASH, the- iupotrube ihown compared with 
a f:l:nJci jr:>f.il'Hr''s. (loth bulb, sha-ar? brilliant fla:hes 
eOrlh^ard wilK machine-gun rapidity frpm rncorv 
nail jance planes. It Eight? ground two milt? below 




PULL MASK wllh s-lit* hi peeperi keeps 1 0O0-paund 
bull from seeing when hi? head li roi?*d r prevent? 
hint from Gorging hit owner who- invented Ihe mailt 



SELEVISION r a device emb-pdying Iclcmsian princi- 
ples and used far catnmadiry buying and ?Alling r 
reflect? bids modi by buyer? *r teller? in -many tiliet 
O-n It? white pnucl from l ' l QuajecloVr J ' machine af righl 
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'Hot* Navy Seahawk 
Has Bombs in Float 

In aviation parlance, "hot* 1 is 
the word for a Navy scout plane 
that flies faster and higher than 
any previous model. It is the 
Curtiss SC-1 Seahawk, a single- 
place, single-float, low-wing craft 
powered with a nine-cylinder 
Wright Cyclone engine. This en- 
gine develops mure than 1200 
horsepower and is said to gener- 
ate more power per pound than 
any other engine of its type. The 
Seahawk has nearly three times 
the horsepower of the Kingfisher 
which was also used for scouting, 
spotting and air-sea rescue oper- 
ations. Despite its increased 
speed, the Seahawk has a low 
landing speed. The new seaplane 
noL only boasts more potent fire- 
power but if necessary can carry 
combs in the main float which is 
equipped with bomb bay door's. 
Auxiliary fuel tanks can be car- 
ried in the float on long missions. 
When used for rescue work a 
hunk is installed behind the pi- 
lot’s seat. The Seahawk can be 
launched by catapult, and with 
its folding wings occupies a min- 
imum of deck space, 

4[During the last decade- (1935- 
1944), 100,000 persons have 
burned to death in the U. S. 



Sing It, -float Curtiss Seahawk is Navy's Fa lit It ttdifl plane, 
B«tow, StshBwr* niiK-tyluidtr llM-hompowtr Wright angina 




Phosphorescent Tape Glows in Darkness 

Applied like adhesive plas- 
ter, a phosphorescent plastic 
tape displays a glossy sur- 
face in daylight and a blue- 
green glow at nighl. Sand- 
wiched between the white 
adhesive and a plastic pro- 
tective film, the phpFphjares- 

cent pigment stores light and 
gives it off in the darkness- 
The moisture-resistant tape 
can be printed for use in all 
types of markings. 
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Maxwell Reid Grant 



Melting repair* an thf* 1f^er*Ey daniti«jMi (fgiur ii all In IK* Hoy r * work 



M any a Jap pilot of a 

Kamikaze suicide 
plane probably died think- 
ing he had sunk one of our 
warships. It would have 
been a bit discouraging to 
find that, like oats, most 
modern warships have 
nine lives. 

Tbs U. S. Navy used a 
new and potent weapon 
against suicide attacks. 

The weapon consisted of a 
streamlined plan for bat- 
tle-damage repair in 
which engineers and 
craftsmen worked like* 
surgical teams to build 
substitutes for damaged, 
sections and have them 
ready for replacement be- 
iore a crippled craft 
reached dxydotrk. 

Salvage Units operating 
with the fleet at Okinawa 
repaired battle damage to 823 ships. The 
units saved ships and cargoes worth more 
than half a billion dollars in battle areas- 
Here’s how the new* system worked : 

A wounded destroyer turns back on or- 
ders from the task force commander. Major 
repairs must be made. Below decks, pho- 
tographers a heady are taking closeups of 
the battered hulk. Armed with these pho- 



tographs and with detailed sketches, the 
ship's executive officer and a Junior engi- 
nee r take off in U Navy plane for the United 
States, 

Meanwhile, the Navy's Bureau nf Ships 
in Washington receives a coded radio mes- 
sage: “Destroyer XY seriously damaged by 
torpedo from suicide plane. Hole is be- 
tween frames Number 23 and 35, extending 




Rigging tliop makoi taw fartdor*, below lafi, Microfilm Eo rigid foreground hnld* oil iho plain in background 
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from deck to 10 feet below water line. 
Four compartment 1 ; flooded."* 

Down in the vaults where plans of all 
our fighting ships are stored, a reel of 
movie film is slipped into a projector. It is 
a microfilm copy of the destroyer's original 
blueprints, reduced from dozens of bulky 
bundles to a roll that can be concealed in 



Divert Sad Id remove powder from m4gaiintt of warship in 
wtiitr £av«Ktf lh«*n af!*r q uuivfc attack by ih» Jnpoo*» 



one’s palm. Moments later, plans of the 
damaged sections have been blown, up to 
life size on enlarging paper, ready to be 
flown west. 

Studying a timetable and a master chart 
of work plans for all the nation’s repair 
yards. Navy officers “spot” the destroyer’s 
job of surgery for a West Coast drydock 
and give it an ''availability 11 of 30 
days, estimated time for repairs. Out 
through a network of Navy commu- 
nications flow orders to start pro- 
curement for needed equipment 
Next day, when tile two advance offi- 
cers step ashore from their plane, 
they and the yard’s production heads 
■confer over the photos of the damage 
and the original ^blueprints," and 
outline the job to be dune. By next 
morning, a steel skeleton is taking 
shape in the fabricating department. 
Big a® throe boxcars, it is sn oversize 
section somewhat longer than the 
original damaged compartments. 

Two weeks later the crippled de- 
stroyer limps into the big drydock. 
Welders immediately cut away the 
edges of the gaping hole and remove 
the emergency plates which wall oE 
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the flooded compartments. The big new 
section is lifted into place, its plates dove- 
tailing nicely with the "incision" made in 
the ship’s side. Hepair experts swarm 
aboard, weld the section into place, install 
decks and bulkheads, then begin, to connect 
up tbe intricate maze of electrical wiring, 
pressure tubing* and controls for naviga- 



tion, fire-, and other instruments. Fully 10 
days before sueh an “operation” could have 
been completed in the old days, the ''pa- 
tient” is discharged and is on her way back 
to the battle area. 

By such rapid-five means, the Wavy 
rushed fighting craft back into action.. 
Thousands of skilled craftsmen — boiler- 
makers* electricians, ord- 
nance workers, welders — 
formed the shipyard army 
assigned to repairing se- 
riously damaged ships. 
Many of these ships were 
put aside for postwar re- 
pair. At San Francisco, 
repair work has increased 
six-fold. As many as 120 
ships were undergoing 
repair at one time recent- 
ly in its 30-odd yards and 
150 subcontracting plants. 
Los Angeles area yards 
began to expand long be- 
fore the battle for Leyte 
Gulf. 

Microfilm, speeded up 
repair work at the Fleet’s 
advance bases, too, for 
shortage of air cargo 
space often delayed de- 
livery of a major ship’s 
bulky blueprints to re- 
mote Spots, A battleship 
requires a big drydpek 
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for major repairs and its blueprints fill a 
freight car. Microfilmed plans of a '"baby 
fiat-top 1 ’ total about one cubic foot, but the 
original blueprints would fill a nine by 
12-foot room. 

The escort carrier Kalinin. Ray put IQ at 
U, S, Naval Drydocks at Terminal Island, 
near Los Angeles, with 35 holes in her skin. 
Thanks to microfilmed 
blueprints flown from 
Washington, she rejoined 
the Fleet six weeks soon- 
er than ordinarily. 

GIT Leyte, at the height 
of the battle between 
Nippon’s large battleship 
fotce and the little Amer- 
ican escort carriers, a 
Japanese bomb struck 
the aircraft carrier Su- 
wannee. Temporary re- 
pairs enabled the Suwan- 
nee to help turn back the 
superior force of the Jap- 
anese. But next day, two 
more Jap bombs de- 
stroyed the carrier's for- 
ward elevator and started 
bed fires on the hangar 
and flight decks. The car- 
rier had to head for home. 

Photographs and descrip- 
tion': of the damage were 
flown immediately to 
Puget Sound Navy Yard 
at Bremerton, Wash, 



When the carrier arrived, so much of the 
new equipment was ready that at least four 
weeks were saved in repair and overhaul 
time. Some 5J5 miles of cable and enough 
pipe to carry a stream of water seven miles 
were installed in the ship for the recondi- 
tioning. Painters applied 42 tons of paint 
(^DFillmlod 1* pogr 15J) 

Fettdeek cdlapifrd ®v*r lerpetta help, bui cruder HatioMu *a>1*d hem* 
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RADIANT PLANE HEATING 
USES PACKAGED UNITS 
WITH GASOLINE AS FUEL 



Radiant Seating Is applied to aircraft In 
packaged combustion type unit?, installed 
in TWA Strstoliners released from military 
service. The “radiant wall” system circu- 
lates ■warmed air between, the insulated in- 
ner surface of f lie planed skin and the linen 
finish, interior walla. Heaters operate inde- 
pendently of the plane engine* permitting 
automatic control of the warm air on and 
off the ground. The twin heating packages 
fit into the belly of the plane through a 



Packaged heal-flf tar aircraft is easily in- 
il piled, Sun be used far (.Ir^allng, too 

quick access panel. Each includes 
an aircraft heater of 150,000 BTU 
capacity, thermostatic controls* 
fuel pumps, ventilating air blower, 
dampers and other automatic de- 
vices. A heater package can he re- 
mo ved a nd replaced by another in 
a matter of minutes. One healer 
is normally enough to warm the 
plane. In operation* the two units 
are cycled on and off continuously. Surface 
temperature of the radiant walls never ex- 
ceeds the design temperature of 35 de- 
grees. Combustion occurs in a cylindrical 
gas-tight alloy steel shell* 3 Inches in di- 
ameter and 36 inches long, in the center 
of the heater* with gasoline sprayed into 
incoming air and the mixture ignited by a 
continuously firing spark plug. In warm 
weather, the device keeps cool air circu- 
lating during flight* 



Heat Controls Speed of Blotter to Banish Arctic Blast and Save Fuel 




In a forced warm air heating system, the 
speed of the blower fan can be controlled 
by furnace temperature with a thermally 
operated speed-changing pulley* This elim- 
inates a blast of cold air when the system 
is turned on and the hot over-run at ttw? 
end of a heating cycle. A thermostatic bel- 
lows expands with the heat to shift the unit 
into higl* gear. This consists of forcing 
pulley sheaves to close* changing the posi- 
tion of the upifs V-belt to a larger driving 
circumference. As the temperature drops, 
the operation la reversed. A singlospood 
fractional horsepower motor can be used 
with this- fuel-saving unit 
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serrated edges of the wheel, its mo- 
tion guided machinery which raised 
nr lowered the sand box in the water, 
thus Hushing Lho tides into the '"del- 
ta, 1 " or drawing them back. 

One question had to be answered 
— would the invading salt water 
make the transmitted water too 
brackish for irrigation use? So the 
water in the tidal chamber had to 
represent invading salt water, hut it 
could not actually be Salt water, be- 
cause the salt deposits might build up 
in Lho channels and alter the hydraii- 
lie balance of the model. So they 
colored the "sail 11 water blue, and 
framed a spectrophotometer — which 
reads colors- ~on samples taken from 
the model at many points. For “blue- 
ness” they read. “saltneHS. 11 * 

Studying both the ways in which 
they hod simulated Nature and the 
ways in which the model's limita- 
tions forced them to deviate from her, 
the engineers spent many months 
working with the modal to make sure 
it really represented, on a tiny scale, what 
happens in tbs real delta. Questions such 
as this came up: Surface tension of waler 
CCllld make no difference in the real delln, 
but, on die model scale, could it cause the 
water to behave differently? The answer 
is “no” but it Look months, and many ex- 
periments in altering the tension in the 
model, to lind out. 



After more than a year the model had 
undergone every conceivable check for ac- 
curacy. Then the engineers ran off thou- 
sands of tidal cycles at the rate of one every 
90 seconds, a month's tides in 45 minutes, 
correlated their data, and had their answer: 
Natural channels could be used, with mi- 
nor improvements by dredging. The bu- 
reau could safely save $£4,000,009. 



Water discharge al prapoud Bridge Car. yon Dam, to be lalUit cancrale dam ol 736 f Bat, ix fl u died in model 





Saw-raaPh cd v/be-nl 
aba** [ft masEiin* 
farm-* praAle of lid«s 
rr> Ear Joaquin Delia 
and •nahlrid' ungin*«rt 
ip lfr#fri rf frtthi wPrtr 
could be iranifnrrott 

□ tfQii dtlta rnadil op 

rigli-r. WIimJ (o«mol* 
lifiing and lowering 
of landfilled box In 
Trough oF »al*F r *in^- 
Iilaring lid**, BolOw, 
I-. bn-fl {onvay^ 
or for -aarth-HlI dam 



Such problems are tossed cun- 
tinually at the engineers of the 
bureau's eight laboratories in 
Denver, id] under R. F. Blanks, 
chief of the division of engineer- 
ing and geological control and re- 
search, The group of laboratories 
covers hydraulics, earth materials, 
microscopic investigations, ma- 
chinery and metals testing, con- 
crete and concrete materials, 
chemistry, paint, photoelasfic 
studies, and special engineering 
investigations. 

In Constructing huge Boulder 
Dam, how could millions of tons 
of "setting" concrete be cooled off 
quicker than the hundreds of 
years Nature would take? Special 



refrigerating pipes through the huge mass, 570 
miles of them, and special low-tempo ratUre ce- 
ments evolved in the laboratory solved that one- 

Then there was the long apron of the Grand 
Coulee. In designing a huge dam which discharge 
thousands of tons of water each second, the water 
must bo delivered to the channel below as smoothly 
as passible, or it may eat back under the toe of the 
structure — as witness the caverns under the lip of 
Niagara. Original plans called for a long apron. 
Laboratory studies showed it was possible to sub- 
stitute what the engineers call a ""bucket" instead, 
at a saving of $4,750,000. 

The bureau has bought nearly ¥100,000,001) worth 
of cement. It tests cement alt the lime. It has de- 
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By Rostoe Fleming 

ENGINEERS in the Den 

ver laboratories of tht 
TJ- S. Bureau of Reclamation 
— which in its iZ years of ex- 
istence tigs built and oper- 
ates a billion dollars' worth 
of dams and irrigation works 
—arc coOstan tiy facing once- 
in-a-lifetlme problems In- 
volving mighty forces and 
masses of Nature and how to 
bend them to the service of 
man. Often it lakes more 
time end ingenuity to set up 
die machinery, controls arid 
conditions exactly right, 
than it does later to ru.fl off 
the problem itself. 

For example, within a few 
weeks the engineers Simu- 
lated more California coastal 
tide cycles in an artificial 
delta than Nature had cre- 
ated since man settled there. 
This was done in the hydrau- 
lic laboratory, which always 

displays something interest- 
ing, such as a model for a 
dam of 1950 to be even big- 
ger than Boulder. To create 
the delta, the laboratory 
floor was covered with a 
huge, delicately modeled re- 
lief map of concrete, Many 
parts of this map had to be 
accurate to the nne-thou- 
sandth of an inch. 

The artificial delta was 
part of the planning for the 
vast $300,000,000 Central 
Valley Project in California, 
which the bureau is building 
to provide new livelihood 
and prosperity for hundreds 
of thousands of people. Es- 
sentially, it is designed to 
move water From the north- 
ern end of the great valley 
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to the hot, arid southern end, where it will 
grow lusb crop 3- 

The Sacramento Rlv-er, from the north, 
and the San Joaquin, from the south, meet 
above San Francisco Bay, and thence crawl 
sluggishly to the bay through a hundred 
interlacing channels in a 2000-mile-squBre 
delta. Could some of these channels be 
used to transfer billions of gallons of water 



from the northern mountains 
into the Sat) Joaquin Valley, 
or would a new canal have to 
be built across the delta on 
high ground? The first project 
would cost 58,000,000, the sec- 
ond 532,000,000. and water- 
users and taxpayers would 
foot the bill. Experts said the 
tsatura I channels could be 
used, but the Denver labora- 
tories were called in for a 
double-cheek. 

First, the engineers had to 
lay out the delta channels, in 
concrete. In the space avail- 
able, a foot of tbc model hori- 
zon tally had to represent 4E00 
feet of the real delta. But ver- 
tically, the scale had to be 
changed to one to 100, since a 
50-foot natural depth, let. us 
say, comes out at one-eighth 
inch when reduced 4800 times, 
a mere wet smear of no value 
in studying the behavior of 
deeper water. 

Then they had to build a tide machine to 
reproduce the tide cycle of the upper hay. 
This was, perhaps the most ingenious thing 
they worked out. The rim of a huge wheel 
was saw-toothed, in the pattern of the tides 
of a typical month. Below it in a miniature 
tidal channel was a huge weight,, a box 
filled with sand. As a cam traveled the 
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vised ways nf making a concrete surface 
nearly as smooth as velvet, so that water 
glides along with little friction. 

Originally bureau dams were built with 
Lin especially rich concrete mixture OO the 
upstream lace, to make them as water- tight 
.iK possible. Tests proved this unnecessary, 
And at Shasta Dam there was thought to 
be no satisfactory gravel nearby. The lab- 
oratories came up with the answer — spe- 
cial treatment of an aggregate so near that 
the gravel could travel 
t:i the dam by conveyor. 

This saved $1 ,385,000. 

In the concrete lnbora- 

mry a huge press that 

can exert 4,000,000 

pounds of p res sure 

crunches eonc 
tnlo fragiT 
neers 
and 

cycle after cycle of freez- 
ing and thawing, wetting 
and drying, lest ability of 
concrete to “bike it," 

In n room beyond, an 
engineer may be titling a 

tlvriichy af conirctfl gcU a 
tos-t in a 4,000, DDO-pound 
hydrcujlii camprauiafl ftnvicB 
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wooden mode! of it 108,000-kilowatt gener- 
ator, in a liny powerhouse like a flolTs 
house, to check the design of b power pLont 
of 1060. But new dams such as the con- 
templated Bridge Conynn Dam just below 
the Grand Canyon National Park, higher 
than Boulder, will have the powerhouses 
buried, deep W'ithin the dam structure it- 
self, for economy of design and for pro- 
tection against possible bombing. 

1 Ccinlinutd to png-c I4fi'i 
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Twin BiiHVEyes Record Hits 

Aerial gunner? fine live .50-caliber machine 
gun bullets in an electric trainer at Avon Park 
Air Field, F1 h. Built to train bomber crews, the 
new trainer has a platfqmi with gun positions 
duplicating- those on a Flying Fortress. A ball 
turret gunner, for example, ia trained in that 
position oh the platform. The gunner aims at a 
miniature plane suspended from an oval track. 
This target (lies toward and away from him, sim- 
ulating the movements of an attacking fighter. 
When the gunner fires, the bullets from his two 
machine guns crash into a target with twin buil's- 
eyas— one for each gun — located on a track £0 
feet ‘away, 




Plant Broadcaster in Single Unit 
Has Built-In Phonograph 

Packaged into one compact unit, a plant 
music broadcasting and paging system now 
available requires only 22 inches of tioor 
apace. Servicing up to 100,000 square feet 
of a plant with 30 tn 40 loudspeakers, the 
combined unit is Intended to broadcast 
music to plant workers, make routine an* 
nouncements, and locate key workers by 
paging.. It has a built-in phonograph that 
provide? continuous music for a half hour, 
automatically playing ten 12-inch or twelve 
104rtch records. During paging, the music 
volume is lowered, but not entirely dis-^ 
continued. 

Sulfa “Bandage 1 Pouted on Burns 

Sulfagel, a new liquid sulfa "bandage 11 ' 
for burns, forms a germ- tight, transparent 
coating that lets the physician watch heal- 
ing progress without exposing the burned 
area, the Journal of the American Pharma- 
ceutical Association discloses. Pharmacists 
tried 64 formulas before finding the best 
combination, which is essentially sulfadi- 
azine, a form of gelatin and water. 
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| T EART of a flying command post from which the 
*■ ^ Southeast Asia Command headed by Admiral 
Lord Louis Mountbatten conducted the successful 
Burma campaign of 1944^15 was a complete radio sta- 
tion installed in the Mercury, a C-47 cargo plane. The 
standard U, 5- Signal Corps transmitter and Teqeiver 
was the first sUcti equipment to be permanently 
housed in aircraft for use on the ground, says the 
Army Air Forces, which outfitted the plane and sup- 
plied a crew from Wright Field, Dayton, Ohio. As 
soon as the C-47 had landed at an advanced airfield 
or other point on the front, power plants were turned 
on and radio operators began sending messages to 
forward units and receiving information OTl progress 
of the fighting. Using the installation, Lord Mount- 
baLLcn maintained communications with combat, com' 
manders more than 15W> miles away during the cam- 
paign, In addition to technical apparatus, complete 
living Facilities were carried in the flying command 
post, including gas stoves for preparing fond and cots 
on which the personnel Could sleep. 

SlorUpg p4wor plant, which wdi (Dnn*Ond to i a ii of ptpre 
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Fait paralepee 1 &rfd hand n*r for fishing., abavo, provide shelter and food. 
Paratopee FoVe* 1 1 pdtl otwyl 14- tW long, allows J men to sleep com 
forlablj-. Fine tan be built iniSdc, f rtjtne *F ko.id m-nl li made ff 0 m heavy 
w i ■ h eF pack, frame. Below ix shelter using ifimudline far ridgepole 
Spread-auF shy If if grgynd marker. Small pieces also serve ns signal! 





Golf Ball Harvester Thousands of golf 
halls; are picked up in 



a few imimles at a practice driving range near 
Los Angeles with an ingenious "harvests^' at- 
tached to a motorcycle. It consists of a .series of 
thin wooden disks placed close enough together 
to pick Up 0 golf balL As the disks rotate, wood- 
en tongues disengage the halls: and they fall hack 
into a collecting trough. 



Russians Report Restating Life to 12 of 51 Fatally Wounded Soldiers 



Supplying oxygen direct to the lungs by 
a puimotor and injecting blood into a vein 
anti an arm artery in the direction of the 
heart has restored life to 12 of 51 fatally 
wounded Rod Army soldiers, according to 
an article in the American Review of So- 
viet Medicine. The method furnishes nour- 
ishment to the heart muscle, the article 
declares, A private declared dead was giv- 




en the treatment three and a half minutes 
later by a specially trained group of doc- 
tor*; in Eibout a minute his heart started to 
beat, and after three minutes breathing 
began, according to the Review The sol- 
dier regained Consciousness in fin hour, acid 
is reported alive and well today after 18 
months, under observation at the All- 
Union Institute. 

Eight-Room Martin ''Penthouse'* 
Is Built Like a Tower 

When many martins fly north next spring 
they will find their postwar housing prob- 
lem already solved. A new house which is 
built like a tower hag been designed! by a 
Minneapolis business executive. .It has 
eight compartments and a winding stair 
which circles the tower. The martin tower 
requires no special tools to build, 

Vibrator for Hydraulic Press 

Any number of repeated pressure strokes 
can be applied automatically by the ram of 
a hydraulic bench press using a newly de- 
veloped vibratory hydraulic pressure prin- 
ciple. Pressure on a hand or foot control 
lever causes the ram to descend from its 
full upstroke limit and make short, re- 
peated automatic full pressure strokes until 
the operator releases the control Sever. 
Pressures can be preset for any degree 
between 1600 and 8000 pounds. With an 
automatic cycling device, the vflm m^kes 
any preset number of uniform pressure 
stroksis. The vibratory principle adapts the 
hydraulic press for high-speed stamping^ 
forming, forging, riveting, broaching, trim- 
ming and kindred processes. 
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Life Jackets Run Obstacle Course 
In Circular Testing Tank 

Buoyancy and wearing qualities u( lift 
jackets gel a rigorous test in a circular tank 
fitted with an obstacle course developed 
by the Coast Guard Research and Devel- 
opment Division from an idea suggested 
by A. F. G. Lucas of the National Academy 
of Science. Five jackets, fitted on dummies 
and suspended from steel arms, can run 
through the tank in one test- A three- 
horsepower electric motor drives the jack- 
ets aTOUnd the obstacle course at three 
speeds, running, swimming, and walking, 
opera jing much like a merry-go-round. 
The jackets, containing fillers of kapok, 
fibrous glass and treated cotton, ale re- 
moved from the lank at intervals of 15 min- 
utes, weighed to determine loss of buoy* 
ancy, and examined for other signs of de- 
terioration. 

Lila jacfceH running thrOygh obOad* COofM. ab av* 
lift. Sailor, above right, prnpoTej g jachel far 
tailing. Right, weighing jacket far buoyant/ lots 





Dial Adjusts Cookers Pressure 

Pressure can be adjusted instantly to 5. 
10 or 15 pounds by turning a dial knob on 
the cover of a cooker. The desired pres- 
sure is maintained throughout the cooking 
without change. The cover has a long han- 
dle to lock it against a gasket seal and to 
help remove the hot cover. Big enough to 
bold four quarts, the cooker also can be 
used fpr pressure canning. 

( IT TAKES 25 TON'S af bluepnni paper la canOm-cl 
□ ba H le&hip. 11 take!- iie-ep poinid} of krafl paper,. 
Ihf&a pOUfldi of book pop»r r far nath Signal Co-rpi 
radio ic t. It take* your help in saving waste paper, 
for pfflpUf i* OMI a Nc. 1 War Woljrial ShdUggel 
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“IT’S IMPOSSIBLE 
BUT WE’LL TRY IT! 

PART l 



For datort innii with a blimp, ftc-ar Admiral l*nn- 
dahl pint lbs- CFG in &i*wt tirlbd risen. B*tow, 

Marine flyer rescued at ire ii removed Fro>" oLrihip 




By Thomas E„ $timson r Jr. 



T O ATTEMFT*the impossible— the res- 
cue by airship of two W»vy flyers, one 
of them injured, who had parachuted into 
the blistering sands of Imperial Valley in 
California — there could have been no bet- 
ter choice than Lieutenant Peter Culbert- 
son, USN r of Blimp Squadron Xr 

Receiving a call fur help from Holtville, 
about 2fl miles from where the dyers had 
hit the silk, and from whiell rescue par- 
ties tried in vain lu penetrate the desert 
heat, the coast blimp station said: “Ids 
impossible, but we'll try it" And Cul- 
bertson, hero of legendary blimp exploits, 
was assigned to command the rescue air- 
ship and a picked crew. Ensigns Herman 
K, Calahen and Alfred J, Hoffman were 
chosen as pilots; John Ralph Caver and 
Herbert W. Wilson, chief machinist’s 
males; Leonatd N. Craig, Jr., airship rig- 
ger; Gibe Webb, aviation machinist's 
mate, and William N. Crow, pharcnaoisCs 
mate. 

They flew a standard K airship, 25" Feet 
long, inflated with 5tlfl,000 cubic foot of 
helium. Aerial patio L operations since 
early in the war proved this type to he 
rugged and reliable, Ncmrigid. it has no 
internal supporting structure. 

Culbertson headed for San Corgonio 
Phss, a pilots headache that cuts through 
the mountains near Palm Springs. The 
prevailing westerly wind from the ocean 
drives into it, speeds up, and then bolls 
with turbulence when it meets the hot 
light air of the desorb Plying is rough in 
the pans for even a heavy airplane and 
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“Ona had died at injiupiet . . . 

Ihe 3 w-i rw da.xpd. . 

Culbertson's ship was re- 
sponsive to atr changes 
hardly noticed by a plane. 

Meanwhile, Ensign 
Clement G, Williams and Emipi Ivan J. 
MaeMahon, experienced ground officers, 
left tlao air station by airplane for Holtville, 
They would organise a ground party to 
handle the ship if Culbertson decided to 
land at the Holtville field. 

In San Gorgonin Pass the blimp sped 
along with a tail wind that brought its 
speed up to IM knots. It yawed wildly 
from side to side- in the rough air and 
thermal currents boosted it straight up at 
n 2[W0-foot per minute rate. Culbertson 
blistered his hands on the control wheel as 
he fought to prevent the eJevatorlikc as- 
cents. Meanwhile he had valved helium 
until he had transformed his ship from 
Ughler-than-air to heavier^than^air. 

An airship is a composite machine, part 
balloon and part airplane. Its basic lift ia 
provided by the gas that distends its enve- 

G round c ru w failcm-i airtliip'i nosa la inabiln man 
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lope and it obtains additional lift from dynamic 
forces- when driven ahead by its engines. Thus an 
airship frequently takes up a load that it could not 
lift by buoyancy alone. In that condition it de- 
pends on its engines for remaining aloft. 

That was the situation in the pass- The airship 
had climbed to an altitude of reduced air pressure 
and its helium gas was expanding. A child's bal- 
loon, released, ascends until it bursts from expan- 
sion of its internal gas. Such a catastrophe is avoid- 
ed in an airship by releasing part of the gas when 
its Internal pressure reaches a certain point. This 
allows the airship to fly safely at high altitude but 
abo reduces the ship's lifting capacity. CuJbert- 



Weaitfig Man- Wsit Ufa 
prturvcr, airship - ^ 
pilot yfffipi rg*Ed*r 
ctmtral wheel whila 
getting a report by in- 
1«rcem 4 n # ft cm 
□If laalcnul- in cabin 



son's ship was 3000 pounds heavier when he 
emerged from the pass. He flew over the dale palm 
groves of Indio, skirted the Salton Sea and arrived 
over Holtville. 

From there a Navy plane, its pilot talking by 
radio, escorted him on the last tap. Over the sand 
duties (lie plane dipped and pointed out the spot. 
Culbertson moved in, going down to 400 feet for 
a close look. One Navy flyer was sitting on the 
sand, supporting the other on his lap. Two Navy 
men who had persisted in a rescue attempt on fool 
were just arriving, 10fl yards away. 

It was now 5 p.m. f but the temperature had 
dropped only a few degrees from a probable 13 L 
The “hot stove” effect from the torrid ground made 
the airship hard to control. Instead of gently roll- 
ing dunes the terrain consisted of large sand hills 
with steep wind-drifted sides. Only one spot, half 
a mile away, appeared at all suitable for a landing. 
Culbertson decided to drift down to- the pair who 
were moving and ask them to bring the others 
to that location, 
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First he had to lighten ship. Gasoline 
consumption since leaving the pass had re- 
duced the weight somewhat but the ship 
was still hundreds of pounds too heavy For 
a stow landing, He moved away, jettisoned 
fuel, and brought the ship nearly into equi- 
librium with the air. The ship nosed down, 
touching its landing wheel on top of a 
mound over which the two men were plod- 
ding. Culbertson shouted and one of them 
turned with an incurious stare, then moved 
on, Neither man seemed to grasp the fact 
that an airship xvas practically forming a 
roof over their heads, They were just 
about out on their feet 
Culbertson gunned the engines and 
climbad away. There appeared only one 
solution, a controlled crash landing. He 
told the crew he would try to make a hard, 
spot landing, with the possibility of dam- 
aging the cabin. It was worth the chance. 



He killed the starboard engine on the ap- 
proach, headed across a valley toward a 
ridge, and killed the other engine. The for- 
ward end of the cabin plowed into the dirt, 
scooping it up until Culbertson and Cala- 
han, at the controls in the forward lookout, 
got their shoes full of sand- The airship 
stopped and helium was valved to hold 
it there. 

Meanwhile, the four men on the ground 
had joined company. Two became aware 
nf the blimp and staggered to it. They were 
loo weak to atop up into the cabin without 
help. Crew members went to the remain- 
ing pair and led one back, carrying the 
Other, Pharmacist’s Mate Crnw r found that 
the latter had died of his injuries and the 
beat only a short time before. The three 
survivors were dazed, as if in the twilight 
stage of anaesthesia. 

The situation of rescued and rescuers 
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alike was now critical and became fer 
worse in the neurt tew minutes. Counting 
the helium lost in landing and the added 
weight o( the four men, the ship was at 
least half a ton overweight,. The landing wheel had 
been knocked off, though there was no runway for a 
normal overweight takeoff, The part engine had con- 
tinued to turn after its switch was cut and the pro- 
peller blades had been bent back when the ship 
crashed. High test gasoline WAS leaking from fuel line 
connections loosened in the smashup. 
while Culbertson was considering these factors and the rescued men 
were receiving first aid in the cabin,, the whole airship lurched and slid 
slowly from the prominence on which it was resting, The cabin ground- 
ed in the bottom of the adjoining ravine. Overhead, the fabric of the 
envelope rested on the side of the hill, rubbing against the slope as it 
swayed In the hot air. The big airship, almost the size of a destroyer, 
was now in an apparently hopeless position. 

His crew looked sick and Culbertson realized that they— and himself 
— needed action, at ones, “Fellows, there’s a lot of junk on this ship 1 
never did like. Now's our chance to get rid of it. Come on, let’s lighten 
ship!’’ Stocky, with the powerful arms of a wrestler, he ripped the metal 
cabin door from its hinges and pitched It away. Two men laughed and 
bent over the galley range. Out it went. Chairs, life jackets, overhead 
sleeping hunks, smoke flares, the emergency rubber life raft, everything 
that was loose or Could be loosened was thrown out on the sand. 

Culbertson had a plan that might work. He knew that the ship was 
sturdy enough to take the beating he was going to give it, First the port 
engine was etanked but it failed to start. The starboard engine, how- 
ever, started at once, and Culbertson gave it full power. The ship 
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dragged itself along the ravine 
sluggishly , hit hard and bent back 
the tips of the thrashing propeller, 
then bounced Lip into the air. It 
drove ahead, hit again, and made 
a final bounce, clearing the rise in 
front uf it with two feet to spare. 
Culbertson nosed down again at 
once to get the long tail over the 
same obstacle. 

The rest is antic limactic, The 
airship proceeded to Holtville on 
one set of bent propeller blades, 
discharged the people and the body 
it had picked up, and refueled. 
Propellers were taken From two 
airplanes to replace both sets of 
bent blades and the port engine 
was restored to use. Still heavy 
and without its taxi wheel, the 
ship was heaved up inLo the air by 
the ground crew at the command 
J 'Up Ship!” and began its all-night 
return trip to the coast. 

Culbertson got a modal for the 
desert rescue but a week later 
things were back to normal This 
time he frightened some passen- 
gers, heavier-than-air pilots, half 
out of their wits. There had been 
some supercilious remarks about 
rates of climb of airplanes versus 
airships. And someone had patted 
the side of the cabin. “Nice old 
sausage. Good old blimpsey.” 

Ace waited until he- wag 150 feet 
of! the pound, just high enough 
to avoia bumping bis tail Then 
he wound the elevator wheel all 
the Way back and held it there, 
pointing the ship’s nose practically 
straight up. The passengers were 
tumbled backward to the rear of 
the cabin, just the spot they want- 
ed anyway, because that’s where 
they had loft their chutes. Now 
they were fighting to get them on. 
Any plane pilot knows that you 
can’t point an aircraft's nose 
straight Up, close to the ground, at 
slow speed, and walk away from 
the wreck, Ace is still chuckling 
over their reaction in big airship. 

He got his Air Medal for a res- 
cue in May 1914, utlder circum- 
stances opposite to those of the 
desert rescue. He was on ordinary 
patrol offshore. The day was cold 
and blustery, with a heavy sea and 
a 30-knot wind. Culbertson's ra- 
dio operator picked, up a message 
that two aircraft had collided at 
sea about 100 miles away. 

Ace headed toward the area and 
went down low. It wasn’t long un- 



"Bombsight” For Centering Drill 
Is Accurate to ,001 Inch 




Holes can- bo drilled swiftly and accurately with 
an optical center locator which saves time in con- 
struction of tools and dies. After work has been laid 
out carefully, a compound magnifier is clamped 
over the holding fixture and moved slowly over the 
intersecting layout lines. When the reference circle 
etched on the sight glass is centered exactly over 
the layout lines, the holding fixture is clamped to 
the work. The magnifier then is removed and the 
Correct drill bushing substituted. Holes can be lo- 
cated and drilled easily within tolerances of .001 inch. 



til a lookout sighted a patch of marker dye in the 
water, with a man in a life raft in the middle of 
the patch. Some distance away a FBY flying host 
also was conducting a search. 

Today, all blimps are rigged for air-sea rescues. 
The lifesaving gear consists of a sea anchor to moor 
the airship to the ocean, and a large life ring secured 
to the end of a line. Several bags of sand form a 
counterweight at the other end and the line passes 
through the cabin. With these devices an airship 
can pick people up without difficulty under any 
condition of wind or sea. 

But no airship carried this gear 18 monttis ago, 

fCentjnu*d to png* I5CIJ 
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UNDER TWO FLAGS 



Admtrfcl Wlroi'i r*¥iewi 
Haynl Marines an Bril ish ship 



T HE JAPS nr? snicj’ Ir-ve 'fireworks, but they didivt care 
much for the show put on by Admiral H&lifcey's mighty 
Third Fleet last. July. Steel mills and factories were blasted 
by 16-inch naval gimfirE^ railroad ferries and ships were 
sunk by torpedoes, ond grounded aircraft and hangars were 
wrecked by more than 1000 carrier planes. 

It was even worse when the Navy announced that the 
British Pacific Fleet had participated in the raid upon Japan*?? 
"sacred soil” with a sizable force of carriers, battleships, 
cruisers and destroyers. 

In a nutshell it meant that the world's No, 1 and No, 2 
navies bad pooled strength to hammer land and sea targets 
of ihe treacherous nalion which once had possessed the 
world's No, 3 navy. 

Earlier in the year, when it was first announced Lhat the 
British Fleet was going into action in the Faeifie, the Jap 
radio taunted the Royal Navy, calling it "more of a liability 
than an asset. , .** 

Hard-bitten British officers and seamen from the country 
that produced Lord Nelson said nothing as they prepared 
their ships at Australian bases. They knew they'd get their 
chance later. 

The first chance came in March when a British task force 
sailed out from a secret United States base arid pounded 



the Jap-held Sakashirna 
Islands while American 
soldiers and marines 
punned aahoTB in the at- 
tack on Okinawa. The 
second chance came in 
July when the Royal 
Navy teamed up with the 
powerful U. S. Third 
Fleet under Admiral Hal- 
sey to Work over the 
Japanese home islands. 

Both operations were 
missions of honor and re- 
venge. Prime Minister 
Churchill had pledged 
the full weight of Brili&h 
strength to help destroy 
Japan. and every man- 
jack in the task force was 
eager to avenge? the disas- 
trous. sinking of the bat- 
TTeShips Rep til so and 
Prince of Wales off Ma- 
laya shortly after Pearl 
Ha rbor. 

Queen of the seas for 
'3Gij years, the Royal Navy 
has always been known 
in Anglo-American naval 
circles as the "senior 
partner,” In its first Pa- 
cific operation against the 
Japs, it found itself infe- 
rior in numbers and ex- 
perience to the colossal 
U- S. Pacific Fleet which 
had been locked in com- 
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bat with Jap sea and air 
pwer tor many months. 
It is true that elements of 
the British Fleet had 
fought the Japs around 
Singapore and the Dutch 
East Indies in the early 
pert of the war while the 
British East Indies Fleet 
had battled the Kips from 
Ceylon to Java. But last 
spring marked the first 
time that a British task 
force had gone after the 
Japs in Western Pacific 
waters. 

The British Pacific 
Fleet was a formidable 
outfit by any standards. 
It included, such mighty 
battleships as the King 
George V and such air- 
craft carriers as the Illus- 
trious* the Victorious and 
the Indomitable. Its 
strength In smaller war- 
ships was no less impres- 
sive — including such 
cruisers as HMS Block 
Prince. HM Canadian 
ship Aganda and HM 
New Zealand ship Gam- 
bia, and such destroyers 
as Troubiidge f Tenacious 
and Termagant. It was a 
well-balanced and hard- 
hitting outfit. 

Hffli king George V iTewmi mo- 
[□ilknlly irtn fiarbas el Guam 

U. 8. Njvy tiling 



againil iafcsihime litendl -supporting U. 5. Okipinw™ campaign. &n101V r 
annlhar carrier hit lit lame fld]sn. &Qlh resumed in p few Kauri 
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The King George V is one of 
Britain's newer battleships — 
comparable to our North Caro- 

lina class. It weighs 35,000 tons* 

is 750 feet long, has h’ speed in 
excess of 30 knots and carries a 
crew of 1500 men. Its arma- 
ment consists ol ten 14-inch guns, sixteen 
5-inch guns end numerous smaller anti- 
aircraft Runs, It was the King George, 
along with the Rodney, that participated in 
the "kill” of the monster German battle- 
ship Bismarck in the summer of 19*41. 

British aircraft carriers are slighlly 
smaller than our Essex-type carriers. They 
weigh about 23 r 000 tons, are 750 leet lung 
and carry approximately 70 planes. The 
mustrlous joined the British Fleet in 194H) 



Th« bfl-w view obevr of H.MS IndafViitiibla wbt m.-inl? 
from one of her planc-i. Btlow. BrEtUh train 
ddivdring tu-ppliil, Cr niter (center) is raking rui f v *| 
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and participated in the victory 
over the Italian Fleet at Taranto 
in November of that year. Planes 
from the Victorious helped to crip- 
ple the Ihsmaruk in the North Sea, 
The Indomitable set out for Cey- 
lon early in March IE>42^ and ar- 
rived just in time to beat off an 
attack by 100 Jap planes. 

The crews aboard these- ships 
art! also veterans and come from 
all parts of the British Empire. 



het tffur ccnvrtert- fi ctm 
□ccupy ^moil deck space 



There are battleship officers from England, 
Wales and Scotland, flyers from Canada 
and South Africa, cruiser men from Aus- 
tralia and destroyer men from New Zea- 
land, One ship even carries a lookout 
whose green turban Wound tightly around 
his head marks him as a Sikh from India. 

Bn route to battle, war correspondents 
and United States liaison officers were in- 
trigued with the ancient seagoing custom 
of .serving lime juice every morning at 11 
and were delighted to discover the reason 
why British sailors are known the world 
over as “limeys.” 

Food was typically British: sausages, tea, 
toast and marmalade for breakfast; cold 
mutton and cheese for lunch; steak and 
kidney pie, mashed potatoes, brussel 
sprouts and currant tart for dinner. And 
Of course there was always afternoon tea 
with bread, butter and raspberry jam. 

During off-duty hours, officers played 



shove half-penny, an old English pub 
game, or read copies of the London Illus- 
trated. Enlisted men spun yams, tossed 
darts or quoits, and played tombola, the 
only gambling game allowed in the Brit- 
ish Navy. 

But as the British task force approached 
its assigned target, a tenseness spread! 
through the ships. Pilots of the combat air 
patrol kept a sharper lookout for any signs 
of Jap planes or ships; plotting room, oper- 
ations became more pi'ecise; “battle mess- 
ing" was put into effect and men were 
served at their gun and lookout posts in- 
stead of in the mess hall. 

The first operations against the Japs 
would be a test and every British sailor — 
from admiral to apprentice seaman — was 
aware of it. It veas a test not only of cour- 
age and skill in halite, hut an acid compari- 
son between the “senior partner” and the 
veteran, battle-tough U. S, Pacific Fleet, 
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Briiith S* a ft it* h »rlir-b«fnt v*nl»n ef *» famous 

There were those who had scoffed at the 
Royal Navy when it was first announced 
that it was on its way to the Pacific. These 
critics said: "The British fleet is too slow 
To operate with the fast carrier task forces 
of the TJ- S. Navy; their guns Are different 
caliber ammunition; they've had no expe- 
rience refueling at sea or operating from 
bases far protracted lengths of time; their 
communications systems are different from 
what the Americans use; they aren’t fa- 



miliar with modern battle tactics 
evolved in the great war of dis- 
tances in the Pacific/' 

What the critics didn't know 
was this: (1) The British ships 
were operating as a separate task 
force, (2) the British Pacific Fleet 
had organized its own fleet train 
to supply ammunition, fuel, food 
and other items, (3) the British 
had adopted United States fleet 
communications systems and had 
stationed U. S, Navy communica- 
tions experts aboard so there 
would be no mix-ups, and [4) the 
British had adopted U, S„ Pacific 
Fleet battle-tested formations. 

The British Pacific Fleet task 
force had been assigned the job of 
neutralizing the Hakaibinia Is- 
lands — a handful of small Islands 
about half way between, Okinawa 
and Foi-mosa, The Japs had a clus- 
ter of air fields there that could he 
used to stage planes up to Okina- 
wa. If the British could keep this 
southern sea flank protected, it 
would allow the U. S. Pacific Fleet 
to give air cover to the Okinawa 
landing operations and to hit 
Kyushu fields to the north. 

On March 26-27 the British task force 
threw its first strike at Sakashima, Fully 
loaded fighters, bombers, and torpedo 
planes Toared off the decks of the carriers 
to pound Jap aircraft and installations. 
The sudden appearance of the British 
ships, which had been a closely guarded 
secret, must have caught the Japs by sur- 
prise because there Was little or no oppo- 
sition, Approximately 00 Jap planes were 
destroyed on the ground, several small 
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coastal vessels were damaged and the town 
of Obama was left in Hamas. A second 
strike w&s made on March 31, again with 
litllo or no opposition. 

The Japs struck back on Heater Sunday, 
April 1, about 7 in the morning while offi- 
cers and men were finishing breakfast find 
preparing for church services, A green 
and brown Jap Zero came roaring out of 
the sun and machine-gun bullets hissed in 
the water alongside the flagship. At once 
antiaircraft guns began to clatter and the 
Zero was shot down in flames. Four others 
were shot down during the day without 
doing much damage to the task force. Each 
side had hit the other and had drawn blood 
— the British getting by far the best of the 
encounter. 

British ships continued to throw air 
strikes at the Sakashima Islands, keeping 
the airfield torn up and planes inopera- 
tional so that they could not harass the 
landings en-.Qkinawa. Royal Navy planes 
hit Sakashhna four times in April and six 
times in May, shooting 31 pianos out of the 
air and destroying or damaging 24 on the 
ground. Warehouses and barracks were 
bombed, small ships were sunk, locomo- 
tives and railroad tracks were blasted and 

troop-carrying trucks were strafed. 

In such air strikes, the British used five 
types of first-line aircraft. , Three were 
American-built— the trusty Avenger tor* 
pedo plane and the Hellcat and Corsair 
fighter-bombers, all of which have waged 
a lot of war against the JfipSr Two wore 
English-built — the Seafire fighter and the 
Firefly, a reconm*Lssance-fighter. 

The Seafil'C is a Carrier-borne version of 
the famous Spitfire which saved England 
in the German air attacks of 1941, It is 
powered by a Rolls Hoyce Merlin engine 
of 1470 horsepower, has two 20-millimeter 
cannon and four machine guns. Its wings 
fold at the tips as well as at the roots and 
its appearance has earned it the nickname 
of “praying mantis/ 1. It has an impressive 
combat record. 

The Firefly is the most heavily armed 
fighter in service with the British Fleet its 
armament consisting of four 2D-millimeter 
cannon and rockets. During assaults or air 
strikes it can ’‘blot out” antiaircraft posi- 
tions and strong points. Equipped for high- 
speed reconnaissance, it carries aerial cam- 
eras, It has been used in strikes against 
German shipping off the coast of Norway 
and against the Japs in the Indian ocean. 

In its Pacific baptism, the British fleet 
didn’t rely upon nlanes alone. Oti May 4 r 
heavy units of the task force, including 
battleships and cruisers, ran close inshore 
to bombard airfields at Kirara and Nobara 
on Miyako Island in the Sakashima group, 

(Ceitinuod to paga ISfi) 
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Invented by a skier 
bnme 5tlC#C who g ot t he idea 
from applying hard wax to his skis, a four- 
inch ’’shine stick” gives a high polish to 
shoes. The stick fits in a pocket of a shine 
cloth which rolls into a compact outfit with 
a snap-fastened leather cover. 






Radio'Tekphones for Autos Operate Like Walkie-Talkies 

Automobile drivers eould have 
the same two-way telephone serv- 
ice given homes with the mobile 
radio- telephone system planned 
by the American Telephone and 
Telegraph Company. The motor- 
ists would use a telephone exactly 
like the home handset, but operat- 
ing on the walkie-talkie principle. 
It would be set normally' for re- 
ceiving and he would have to press 
a button to talk. His call would go 
by radio to special Exchanges, 
where it wou^d be transmitted 
over regular lines to the number 
called. Under present federal ra- 
dio law, the user of the radiophone 
would have to obtain an operator’s 
ra,dio license, but the Federal 
Communieations Commission has 
indicated a mere reading of the 
regulations at postcffices will be 
sufficient for Users of such sys- 
tems. Installations are planned for 
13 cities when men. and materials 
are available. A, T. & T. also Is 
considering a commercial highway 
mobile service. 

Ju*t ci cbiy Id Lin at home phonc-x will hi? 
ih* lalaphatic planned toy p^twar driven 



Electric Refrigerators on Rails Cut Perishable Food Losses 





Constant temperature 
to reduce losses in trans- 
portation of perishable 
foods is provided by an 
electrical refrigeration 
system for railroad cars. 

Heart of the system, are 
two heater and fan units, 
each a foot and a half 
square, placed at opposite 
comers of the car. For 
cooling, ice is placed in 
cabinets at each end of 
the car and CdoI air is 
kept circulating by the 
fan, which displaces 1000 cubic feet of air per minute. 
A single re-icing is required instead of the four or five 
necessary for conventional refrigerator cars on a four 
or live-day trip. The heating element replaces char- 
coal, coke or alcohol heaters during the winter and is 
rated at 2250 watts. Two heaters in a car are ample 
for any kind of weather. Power for the system is pro- 
vided by a lift- volt, five-kilowatt generator riding on 
the axle assembly. Thermostatic control-; which can't 
be changed by iarring keep the temperature steady. 

fTThe 105-miUimettT shell container can be readily 
adapted for temporary splints for broken arms, the 
U. S. Army Medical Department advises. 



Healing slamenlt of refrig»ro< 
tmn lyiUm art in front af fan 
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\/0U can adapt a smalt electric deck to 
harmonize with period furnishings by 
removing the works and putting them in n 
case like this one, which will look well on 
a mantelpiece or table. Or the works of an 
alarm dock may he Used if desired, Wood 
for the case should match other furnish- 
ings in l ho room where it is to be used. 
For instance. In a paneled room, such as 
a library, pine is a good choice. If the 
dock is to be used in the living room, 
hardwood is preferable. 

The ca.sc is assembled as shown in Fig. 1. 
Notice that the sides are hutted against the 
bottom , where they are held by screws and 
a triangular cleat. Top edges of the sides, 
and ends of the top piece, however, should 
he mitered and glued, then secured by a 
similar cleat. Afl pieces are rabbeted SO 
that the back panel, of ^4-fn. plywood, will 
scat Hush with the edges. On the bottom 
and top pieces, the rabbet is routed out to 
leave the ends intact, the small remaining 
fillet being chiseled square, so that there 
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will be ns gap at the coiners after the back 
panel is screwed in place. Then wide mold- 
ing ig nailed along the aides and front to 
cover the joints, and half-round molding is 
braddad on the front edges, after which the 
nail holes are filled- As a frame for the 
works, cleats arc nailed in the case, and a 
door stop is placed in line with and below 
the frame to space a door. 

The door frame is shown in Fig, 3, Mem- 
bers are rabbeted as indicated in the sec- 
tional details to take pieces of glass, and 
the curriers are naitered and joined by 
tongues and grooves as shown in the upper 
detail. Thun a hole is drilled for a knob 
shaft, and the edge of the frame is recessed 
for a catch, which can be cut from thin 
sheet metal to the dimensions shown in the 
lower right-hand details. The shaft is, a 
short length of metal rod, one end of which 
is filed lo fit a square hole in the catch and 
drilled to take a cotter pin. A wooden knob 
then is forced over the rod, Th e door frame 
is mounted in the case by hinges and a slot 
i.S sawed to engage the catch. Fig. 1. 

You may want to remove the face and 
hands of your clock and substitute others 
more in harmony with the period design of 
the case. The hands shown in the left-hand 
corner of Fig. 3 are appropriate, and a suit- 
able dial, with Roman numerals, can be 
made as shown in Fig. 4. It ig inked onto 
a square of stiff, glossy cardboard and an- 
tiqued by staining it with weak coffee, 
which gives it a slightly yellow cast. The 
hands are sawed from brass or other light 
sheet metal 

FTow pieces of glass are installed in the 
door frame and held in place by strips of 
molding. The upper piece can be left clear, 
or flower designs can be painted in the 
comers to harmonize with the lower panel, 
on which a scrolled design should be ap- 
plied in gold-bronze paint. Any ornate pat- 
tern will be appropriate for the lower pan- 
el, the one shown in Fig. 2 being merely a 
suggestion. It can be drawn on the rear 
surface of the glass with a stub pen, which 
will serve better than a brush for tracing 
the fine lines. When the gold paint is thor- 
oughly dry, the entire surface is coated 

with flat black paint, after which a coat of 
varnish is applied to protect the paint. 
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Wooden Towel Rack Folds Flat Against Wall 



With three swinging arms, this easy-to- 
make rack provides plenty of room for 
hanging towels, and when not in use the 
arms fold out of the way against a wall. 
It consists of an H-shuped back piece in 
which two brackets are held by short 
lengths of dowel to support the arms. Front 
edges of the legs, or Upright members of 
the back piece, are jigsawed to a curve as 



shown. Holes are drilled for screws which 
attach the rack to a wall. Before the pieces 
are assembled, they should be carefully 
sanded to remove splinters, which may 
catch in cloths hung on the arms. The rack 
can be painted a bright color to harmonise 
with kitchen accessories or it ean be enam- 
eled white to match bathroom fixtures. 

Lewis Torrent, Muskegon, Mich. 




Water Emptied Quickly From Washing Machine by Pump 

Washing machines that have only a drain 
plug in the tub for emptying Water earl be 
equipped with a small motor and centrifu- 
gal pump which will withdraw the water 
quickly and Empty it into an adjacent sink. 

Such an installation will be especially help- 
ful in cases where there is no floor drain 
into which the water can be emptied. Only 
a small motor of Vjj or kk. hp. is needed, 

This is mounted on a platform bolted to 
the washing machine legs, and the pump 
is coupled to it by a length of flexible tubing 
such as is used for auto service station air 
hoses. The intake side of the pump is con- 
nected by a piece of rubber hose to the 
tub outlet, an ordinary sink-faucet con- 
nector being used; a longer piece of hose 
fitted to the pump outlet carries the water 
away. — James B, Scott, Springfield, Mass. 

ffWhen washing walls with cleaning pow- 
der and soapy water, add enough flour to 
make a paste SO that the mixture wifi 
ding to the wall and dissolve the dirt. 
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Apron to Hold Toilet Articles 
Is Handy When Traveling 




Ladies who travel considerably will find 
that an apron with several pockets can be 
used as a handy kit for holding toilet arti- 
cleg such as combs, brushy face powder, 
hairpins and small mirrors. An ordinary 
apron can be adapted to this purpose by 
sewing the pockets lengthwise to form sev- 
eral compartments of various sizes to ac- 
commodate these items When not in use, 
the apron can be rolled up to enclose the 
toilet articles and stored with Dther lug- 
gage.- — Mr L. Piatt, Alameda, Cal 

Mixture for Finishing Cabinets 
Made From Plaster and Paint 
A paint that is especially eflBcti%Te for 
radio and other cabinets can be made by 
mixing patching plaster with ordinary flat 
paint to produce a fairly thick mixture, 
which is applied with a brush. A variety of 
rough-textured effects can be worked out 
with .a stippling brush or knife. The mix- 
ture cavers well and ig not apt to flake afF. 

G. E. Kessler, Stevens Point, Wis. 

Holder for Hanging S older in glron 

Soldering irons 
arc easier to han- 
dle and will heat a 
little more quick- 
ly if hung vertical- 
ly with the bit up 
than when laid on 
the side. A holder 
for hanging an 
iron in this posi- 
tion tan be made 
from a tin can by 
cutting about a 

m 



third oi its side away and notching the bot- 
tom to take the shaft, as shown. 

Gerald Lewis, Pocatello, Idaho. 

Inctease Capacity of Tap Wrench 
By Drilling Hole in Bore 

A large tap 
wrench can be 
Used for taps too 
small to be held in 
the original bore If 
a hole of the de- 
sired size is drilled 
at the bottom of 
the bora, as indi- 
cated. Before the 
hole is drilled, the 
wrench jaws should be closed tightly so 
that the drill wn.il not catch in them and 
break.- — Matt Laush, Pittsburgh, Pa. 

Chalkline Marks Quilting Pattern 

Square or diagonal patterns for quilting 
can be marked quickly and accurately on 
the material by means of a piece of chalk 
and string. The string is coated liberally 
with chalk, then is held tafit In position 
over the material and snapped against the 
cloth. This transfer a chalk line to the 
cloth and the mark will remain until it is 
rubbed off by brushing. 

Wesley V, Korman, Mitchell, Neb. 

Flag Hung Indoors Is Draped 
Over Wire Frame 

Flags hung on 
standards for in- 
door display can 
be draped grace- 
fully if their folds 
are supported on 
two wire frames, 
These are cut from 
two (Loaf hangers 
as indicated. Eyes 
are formed in the 
ends of the wire to 
take wood screws 
which, are driven 
into the flagstaff. 
The, frames should be placed on the staff 
so that their tips extend down to the top 
of the lowest stripe. 

Help Yourself by Helping Others 

Marty Fe-ndcrt wanl to know juiF how you salved 
KSme of thas* *v*ryday problems, in your homo, work 
□r hobbjf b-ri'iauiH Shey're having iho iam« troubles,, 
£□ why not land a jfcekh, photo, or both,, and 
brF*f dmrlptlinU? Wo pay promptly far all arlidti 
p«eptad. Address- Homecraft Editor, Papular Mfr- 
ehanictj 200 E. On ratio, Chicago 11. 
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New "Face” Overlaid on Old Box for Chessmen 




laying sides and. lop witil iratnes ot Uim 
wood in which strips of decorative molding 
are glued. Or you can make a new one by 
using a box of suitable sire, such as a cigar 
box ‘from which the lettering has been 
sanded. Cut the frames to fit the ends, 
sides and top of the boon, making them wide 
enough to project about ^ to ¥4 in, above 
the top edges of the box. When glued in 
place the projecting edges will form rab- 



bets into which the cover fits. Then miter 
pieces of molding and glue them along the 
inner edgci; of the frames. For a handle, 
fasten a short length of dowel to the cover 
with small screws driven from the under- 
side, Finish the completed box with a eoat 
of shellac diluted with alcohol; when, dry, 
rub with fine steel wool and wax, — Chas, 
and Bertram Brownold, Wood-mere, N. Y. 




Short Bar Clamps Coupled Together to Span Wide Work 

When gluing work that is too wide for 
your clamps, you can couple them together 
as shown to make one clamp long enough 
to span the work. Another useful method 
of doing the job is to bolt two short clamps 
end to end after removing one of the tail- 
pieces and reversing the other. Or, instead 
of using two short clamps for this setup, 
one long clamp can be sawed off to shorten 
it to any convenient working length for 
ordinary use, and the piece cut off can be 
saved for rebolting to the clamp when, 
needed for occasional long work. 
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An old mesh handbag II on ex«J|'*nt wb- 
* 6 Etv (9 for a melal pan dean ?! 1 of pit 
W^ur-ef Ci) shown below. It will kill □ 
tang lime end eetn bt cleaned easily 



aUi i> o 



HOME 



l*fl; Speols aF thread always will he aF csancl Grtcl 
easy Fo selecl If set on nail} IhsiF projerF from 
dnalj. which fire Mrewed 1o I he inside of □ cab- 
inet door. Below: Several Ritwilop-ft'S &f uniform 
size provide a bandy Fit# if.gr recfpel or olher clip, 
ping Si cut from megajirtei and newipapnn r if Hit 
flup of 01* is glued fa tbp front sf Qbalhef 



A square of linoleum is 
lug ruuiii. P lacvd on a 

top turFo-se when 



UfF: Wir-S agn! kanqyrf lhe.1 ore 150 wlcfc* for 
shirdrefl'f dolhe* can be reduced rn wldih by 
bending Fhem In sligiifly aF fhp ^mds 
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PROBLEMS 



Storm window* CC>n be hue's without turn 
bohEans by driving icreWr in the top edge 
^nd cutting off I he heads. Theie fit ha lei 
drilled h The Frames PS ihown above. 
iiiMi-daor hoaV& at the bailees 'W ITI held 
the windows tight in the frame. Belowi 
ii-irwant wdpi'I shrink pr dry put if ihey 
ore picked in □ jar wi<h P tljhl-HlEfog 
strew 3rd and stored in a Ftfrigrralor 



utlr By WOpping b sm«l| itffp of Colored lope 
around one of the pull cords of yavr Venetian 
blinds., you will he able to toil at □ glanct 
whieh estd te pull to Hit 1h* flat* forward 



A shoe -ha * aov## in the ba"om oF a paper 
shopping bog will pralcct the bottom from 
ipi lied liquid! and tfiep the bag upright 
whin it is placed an a ffoor Of counter 



You can carry needles safely in a small bailie. 
iEkk diem in the cork as above and pdd Q wod 
of ailed cation Irt the botfom to prevent rust 



j-F-ofF /jdlve 
t tp> prevent 
neriinory If 



Eight; Uv? af d self-drpining shut-off j 
in a water lino iniide I he b^tsment te-^yf 
o sill cast from freezing will hr u 
yg-y Install a S-Ingle vaJviy as shown. The pipe 
extending through Fhe building W(dl dr-ami 
each limy the valve ii shut aft: An ordinary 

i stem is 



i be uwd if the s 
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Deli v £ ry-T ru ck Doors Held Open. 
By Retractable Arms 



Delivery-truck doors can be kept open 
when, the truck is standing on a slope, or 
when a strong wind Ls blowing, by wooden 
arms thgf are held in brackets screwed to 
the inside of the truck panels near the roof. 
The arms can be lengths of 2 by 4-in. stock, 

or similar material, one end of each piece 
being rounded for about half its length. At 
the other end a .short piece of the same ma- 
terial is nailed or screwed at right angles, 
the Joint being reinforced by comer irons. 
By pulling the arms part way out SO that 
the squared sides are free of the brackets, 
the arms can be rotated so that the right- 
angle projections will hold the doors wide 
open, as shown in the circular inset. To 
close the doors, the arms are turned ho the 
p rejecting pieces face inward, 

Opie Read, Jr, 5 Chicago. 

Ornamental Sheet-Metal Figures 
Formed With Shears and Pliers 

Thin sheet metal 
is all you need to 
form small, deco- 
rative, metal ani- 
mals such as the 
dachshund shown, 
which can be 
made any size by 
enlarging the pat- 
tern. After cut- 
ting, the edges are 
filed smooth, the 
body is formed by 
bending along Ihe 
center line and the 
ears and head are 



shaped by hand or with pliers. When the 
figure has been polished, a thin coat of 
transparent lacquer may be applied to 
prevent tarnishing. 



An Easy Way to Thread Yarn. 
Through a Needle 



The next time you have to thread yarn 
through a needle, try this simple method. 
First, insert the doubled eod of a piece o£ 
thread through the needle and then insert 



the yarn end 
through the re- 
sulting loop of 
thread. You can 
now pull the 
thread and yarn 
through the nee- 
die ivith little 
trouble, — H, A, 
Severs, Dayton, 0. 





■car out of the garage, I grasp the rope, 
which hangs at the left side of the door- 
way, and hold it. This pulls the- door down. 
I hold on until the rope becomes taut after 
the door has closed, then release the rope 
and it snaps back out of the way. 

Gerard E r Langaler, Woodbridge, Conn. 



Closing Overhead Garage Doors 
Without Getting Out of Car 

I have a three^sectidn, overhead door in 
my garage that I can close as the car is 
backed out, thus making^ it unnecessary to 
get out of the car. To accomplish this, I 
fastened a clothesline rope to the Upper 
section and ran it through a small eye bolt 
in the center section. When backing the 



fl An eicces? amount nf nil on an auto 
starter, generator, distributor or other elec- 
trical apparatus may cause trouble. 
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Ruild (his Knocb-dow 



This trim litlfcc playhouse -ran he (*! 
bp | ri j min. and when taken down 
ma/ be ttortid 4h 9 jmall spaca 
such as a ibiefi The walli are at- 
tpmbl«d Of ili-ijwn in she upper 
left-hand detail. A Crre ngg lar 
cantor piece,, ta -which pari & il 
id r slide* behind strips Cj 
Which are glued and helled 1& Ihe 
walls, The real is iu ppatle-d by a 
ridye pale find hold ft) pla-co by 
pins projecting front Ihe endt a-F 
Jhc earner pieces. The chimney tan 
bts mpdg fff Ihe sc mo material as 
(he w*f|t. Two tide* are notched 
(a ft the root angle and glued to- 
gether. The dear ls held by a talch 
which is iilHad 1h rough a fingerhale 
In the door, G«-ily wlared Jlewen 

tire palnled on V/EndoW boxes and 
•shatters, which are shewn, lip the 
crassha tckijd pattern 
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Sheet-Metal Typewriter Shield Catches Eraser Particles 



Stencil Cut Through Cellophane 
To Produce Smooth Lines 

Smooth, unblurred lines are made easily 
in cutting a mimeograph stencil with a 
stylus if h sheet of Cellophane first is 
placed over the 
stencil, The Cello- 
phane provides a 
smooth writing 
surface* insures 
against tearing the 
stencil and pre- 
vents the stylus 
from digging into 
or cutting entirely 
through the sten- 
cil and ruining it. 
— H. P e r 1 m a q, 
Brooklyn, N, V. 



Typewriters often become clogged so 
that they need a general overhauling mere- 
ly because eraser particles fall down onto 
the key levers where they become wedged 
and spoil the acti on. If you do not pull the 
carriage to one side when erasing so that 
the particles fall outside the machine, you 
can still avoid much of this trouble by us- 
ing an eraser shield to catch them. It 
Ls cut from a 4V* by 2%-bi. sheet of thin 
metal to the shape indicated, and then %v- 
ilL slots are cut out to provide openings 
through which typing can be erased. The 
shield then is formed over a length of 
I Vi -in. pipe* the diameter of which cor- 
responds to that of the platens on most 
standard machines, A trough LS formed by 
bending the lower edge around a ^-in. 
dowel and the upper edge is bent around 
a v'ki-in. dowel as indicated in the lower 
detail. Finger tabs are provided for grip- 
ping the shield firmly when using it. 

Thos. J. Mahan, East St. Louis, X lL 

Wooden Strip Tacked in File Box 
Prevents Bending Cards 

If the cover of a hie box strikes the front 
cards and bends them over as it is closed, 
the cards can he protected by a strip of 
wood tacked to the inside of the front of 
the box. A by 
%-in. strip some- 
, — what shorter than 
/\ £T_ the length of the 

box will hold the 
cards a va y fro m 
Ji ^ the front pf the henj 
f/t/tf fp? _ so that when the 

! ¥ J cover is closed it 

(¥;// A will not contact 

them.— L. Chlrcy, 
woo® strip Milwaukee, Wis, 



Compass Point Scores Guide Line 
For Cutting Balsa Strips 

Straight, narrow' strips of baba can be- 
cut accurately with a sharp knife if the 
wood is first grooved with the pointed end 
of a compass, 
which isheld 
against a ruler and 
drawn across the 
wood at the proper 
line. This makes a 
deep groove which 
is easily followed 
and tends to keep 
the knife in line 
when cutting the 
wood. — W. Beck, 
Mt. C lemens, Mich. 



Holes in Drawing Board Plugged 
With Round Toothpicks 

You can renew the surface of yoUT draw- 
ing board if it is pitted with thumbtack 
holes fay dipping the pointed ends of round 
toothpicks into 
glue and forcing 
them firmly into 
holes* After tho 
glue has dried* 
break the tooth- 
picks off, remove 
any jagged ends 
with a knife, and 
finish the job by 
sanding. — Richard 
Snlzer, Baldwin* 

Y. 
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Marble "Croquet” Is 



Indoor Game 



Children and adults? 
alike will enjoy this novel 
marble game* which can 
be played on any flat sur- 
face such hs ft floor or 
table top. The game is 
somewhat like croquet, 
the object being to shoot 
a marble through eight 
cardboard wickets* the 
winner being the one who 
accomplishes this in the least number of 
plays. The wickets are pieces of Cardboard 
hinged together with tape as indicated. 
Each wicket has a centralized hole at the 
lower side, triangular pieces of cardboard 



being Used to keep the 
marbles from lodging in 
the corners where the 
wickets are hinged togeth- 
er, Each piece is set in at a slight angle 
and is hinged to one of the wickets, a 
tab fitting into a slot in the opposite 
wicket to lock the piece in place and 
help make the wicket assembly rigid. When 
not in use, the assembly folds flat for stor- 
age, Rules of the game are optional. One 
shot in turn is the prevailing rule. If an 
opponent’s play causes your marble to pass 
through a hole, your position is advanced 
or penalized accordingly, and your next 
play i$ resumed from that point. 

R. L. Ralston* Jackson, Mich, 




Ends of Posts Chamfered Uniformly by Passing Them Over Jointer 



Rapid, uniform chamfering of posts can 
be done on a jointer, A board clamped to 
the fence stops the work at the same point 



on each pass. The chamfer produced by 
this method is not a perfectly straight cut, 
but is slightly concave, the curvature 
matching the diameter of the cutter head. 
On most work, however, this slight cUrva- 
■ turc la of no consequence. 

Paraffin Protects Felt Hat 
From Perspiration Stain 

To proveht perspiration from soiling a 
felt hat, rub the sweat hand with a piece 
of paraffin* being careful to cover thor- 
oughly the lower edge of the band where 
it Is sewed to the felt. This gives the hat 
band an invisible waterproof coating 
through which perspiration cannot pene- 
trate. — E, L, Reynolds, Bronx vi He, N, Y. 
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PART I 

A T AKING distant objects 
*■ • appear dose by looking 
through pieces of curved 
glass is always thrilling, but 
the enjoyment is increased 
when you peer through a 
telescope that you yourself 
have made. The cost of mak- 
ing a tcl&seope is especially 
low now because war-sur- 
plus stocks of perfect and 
chipped-edge lenses and 
prisms are available at low 
prices. You can make a good 
scope for as little as one dol- 
lar, and ft really good terres- 
trial telescope for only three 
to five dollars for lenses. 
Kinds of telescopes [ Tele- 
scopes are divided into two 



NORMAL VALUES 

M-4 fq 7X, top Jimir obnur !2X 

DO and FQ-Vpfcq, qrf f/4 to f/i 
FO-3" to 15' (IP to 154 mm.] 

P0-I v to3l*“ (15 to44mm.> 

AF-A^ul li* Tf— ?' to * r 

FE-r‘ to 3" (T5 to 55 mm.) 

□IA. OF FTE (iN5-*np wiMii to die. 

EP-Qalitoon tolqirap* Itol rw tMt piifil 



CALCULATIONS 
M-KJ K 

tf-Mmprl nnpL a 

TF=AF-hM 

f/mimb* if fihj#cNv*,"FO • DO 
lf=FO-Owi^d M 



n .Iqjnp^ 
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Q&lil&m teUdcope 






CfHIfRFMoi 
MAR If 

SLOT FOR J.LV 

B0LT5 ' , 

,:OPTICH*L^ 

r * t • ^1 



Some Ecind g* tan^h rt nlmoi; □ pyf- 
Enlily for checking iani lyittnu pro- 
vfGy^ tr Bilbo I cOnilnjctlon- Tift 
design mown if iimpl* and practical 



S&tn BteUufi 



main classes reflectors and refractors. 
The reflector uses a mirror to pick up 
the Image while the refractor uses a 
lens. This article deals exclusively with 
the refractor type, A refractor used for 
viewing heavenly bodies is called an as- 
tronomical telescope. It shows the image 
upside down, but this makes little dif- 
ference when you are looking, at a star. 
Telescopes for viewing objects on land 
show an upright image and are called 
terrestrial telescopes. These include va- 
rious types, such as the Galilean, rifle- 
scope, spotting scope, monocular and 
Just plain "telescope” or spy glass. 

Galilean telescope: This scope is dif- 
ferent from, all others in that it has a 



negative lens for an eyepiece. Good 
features arc simple construction, a 
clear, crisp field and an upright im- 
age. The one poor feature is that 
the field of view is small and de- 
creases rapidly with increases in 
magnification. Hence, as made to- 
day, Galilean telescopes usually 
are confined to GX or less. 

Figs. 3 and 4 show the general 
construction and layout. Before 
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OBJECTIVE; 1" PIA,. i" fOCtR 

EYE L&llt W HA., 1" FOCUi | < , . 

M.U1-4E f/fiVtfgfiff f4>te 4?<?nP4 OBJECTIVE: J3 min. dk r HI mm. locus 

UH5 E<tC AT 1«M YB5,. « tf*. T , (yj* N ... ■, i EYE IENS: 17 mrt. dfe., 3ft ***- l*«i* 

CAP ywiMiw.siaj M-lHc-H-AVftX 



REID AT 1K» YM., H fJk, 




OBJECTIVE. AS mm. < 



M=201-=-31=7K 
FIELD AT 

1DQ0 YBSlj W pte 



* 7 iffucGl ^tuu&ZH teledcop&i 



Thill* : Slight ihow get1«TaF Eanrlni Elian, An 
oehromnUE ahjacEivf- If hi li alvrayi on inn- 
pravtuirnE Iha i:opn Hi'* ftfi dliwn HI 
fituitrf bn dei object at IB ft. diilgntt 




STOP CUT FROM 
CaRQBOaED - 



you study this, learn the abbreviations giv- 
en in Fig. 2, and always read the symbols 
as full words. It is best to tist normal val- 
ues as given in Fig. 4 when designing 
your scope, particularly where the f/ value 
of the objective lens is concerned. You will 
understand quickly that to get a large field 
with a Galilean telescope you. would need 
a large-diameter objective. Specific instru- 
ments are diagrammed in Pigs. 8 h 9 and 10. 
These are shown set up at about an 18-ft, 
focus, whereas Fig. >1 sSluwj the leu:-; spac- 
ing at infinity. Focused at infinity means 
focused for a distant object, usually 300 to 
400 yards away. Your telescope is at its 
shortest draw when focused at Infinity. 
You will have to allow an extra half-inch 
or so on the draw so that you can focus on 
near objects. The whole range of focusing 



from near to far objects is about Fs in. with 
the average objective, as most of the draw- 
tube travel is simply a matter of making 
the telescope as compact as possible, Glare 
stops prevent internal reflections. You can 
determine the diameter of these at any 
point from the AF lines, Fig. 1. One glare 
stop is enough for the Galilean. This can 
be made from cardboard with tabs turned 
over as in Fig. 11, pushed inside the draw- 
tube and fastened with a dab of glue. 

Optica] bench t An optical bench is handy 
for checking any lens system and almost a 
i; must” when you get into five and six-lens 
systems. The design shown in Figs. 5 and 
6 is simple and satisfactory. If you want to 
make a simpler setup, use a plain board 
and mount the lenses with modeling clay 
or wax on small blocks of wood. Test set- 
ups can be made indoors at about 18 ft,, 
focusing cm printed matter. Have a good 
light oar the copy* hut avoid light on the 
optical bench. 

Tubing: Cardboard tubing is Satisfac- 
tory for all telescopes.. Select sturdy tubes 
of good wall thickness. Use a black water 
stain or flat black lacquer to blacken the 
inside of the tubes as in Fig. 7. Cover the 
outside "with black gummed tape, .spiral- 
wound as in Fig. 1. Oilcloth, canvas or imi- 
tation leather in plain wrap-around style 
also makes a neat outer covering. A metal- 
lic-silver or hron/e paper makes an Ideal 
covering for the draw tube. 

Astronomical Iclcseopct The astronom- 
ical is different from the Galilean in that 
it has a real image inside the telescope, and 
the eye lens is positive Instead of negative. 
The layout for the astronomical telescope, 
and the table giving normal values and 
simple calculations, are shown in Fig. 12. 
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FARAXIM. RAY C PARALLEL WITH AXIS) 

-± 




NORMAL VAlLTti 

■PQ-: 11^ Honn’ up. f/10 Id f/\5 

tO : M " and up 

H? : 1 0 rr. 15 limw DO 

Nl i II is AO lwn« DO 

IP i Xt tt - 

fc i tt“tu r 

AF: 

If: 14'fe J* 



CALCULATIONS 
M=FO^-FE 
M^DO-EP 
EP^.t>0-M 
FE^FO-M 
TF=.40*--M 
f/VALltf Of „ ^ 

M«CTIYt =W-W 

FIELD IN YDS.1 fl.nd iw* ,jgbt fig. 

AT I MO YDS J uf*i Dan rabl* 



© 




size oe iMAoe 




Find fig we cf pohl* irugnificfillH and 
multiply Ihli foitar by foccl UnflHh u-t 
t-bjfcclivB fan 


M 


Faclw 


M 


Factor 


M 


Fpeiw 


20X 


mi 


six 




sox 


.01 A 


15-X 


,0M 


4QX 


017 


60X 


.017 


3QX 


ifcy 


tsst 


.D14 


Ydx 


■010 



Select your lenses And make a layout as In 
Fig. 12, checking this directly from the 
Actual setup as made on the optical bench. 
Determine the image size from table Fig. 
13. The pair of paraxial rays will pass 
through the center of the image and con- 
tinue until they strike the eye lens, from 
which they emerge parallel, as shown. The 
ray from the edge of the field will pass 
through the center of the objective and the 
edge of the image and continue until it 
strikes the eye lens. This is the most im- 
portant ray to consider. If you can get this 
through the telescope, the hundreds of 
other rays from the object viewed will au- 
tomatically get through. Note that the eye 
lens must be big enough to catch this nay. 

Exit pupil: Stand back about a foot from 
the eye lens and look at it You will see a 
round dot of light in the center. This is the 
exit pupil of the telescope. Actually, it is 
an Image of the objective lens. Now put a 
piece of paper or ground glass behind the 
eye lens and move it back and forth until 
you get the smallest and sharpest circle a£ 
light. Fig. 14. This location is the exit- 
pupil point and it marks the proper loca- 
tion of the eye. Noting ita position from 
the eye lens, complete your layout draw- 
ing as in Fig. 12, continuing the ray from 
the edge of field through the exit-pupil 
point. Look again at your test setup and 
note how large the exit pupil Is. A big exit 
pupil means good illumination; a small exit 
pupil, poor illumination. Since the astro- 
nomical telescope is used for viewing a 
light source, the matter of illumination is 
not so important, and the exit pupil can 
he as small as ^l in. 

Experiments: While you have the astro- 
nomical telescope set up on the optical 
bench, make a few experiments. Remove 
the eye lens. Fut a piece of ground glass or 




waxed paper at about the position of the 
image plane and move it back and forth 
until you get a sharp image. The image 
received in this manner covers a very wide 
field, much more than you can see through 
the eye lens. Now, in place af the ground 
glass put a piece of printed matter in the 
image plane. Place the eye lens in position 
and move it back and forth until the copy 
is sharp. The image is just the same as a 
solid, piece of copy, and the purpose of the 
eye lens is to magnify it 
Eyepieces; There are better eyepieces 
than the single lens. The three common 
styles in use are shown in Figs, 15 to 19 in- 
clusive. The Ramsden is the easiest to cal- 
culate and make; at the same time it is one 
ol the best types of construction, giving a 
good field without distortion or other 
faults. The Kellner. Fig. 17, is a slight im- 
provement on the Ramsden. The Htly- 
genian, Fig. 16, is an old reliable, still pop- 
ular. It differs from the Ramsden in that 
the image plane is behind the field lens. 
This style cannot he used directly as a mag- 
nifier. It has shorter eye relief (distance 
from eye point to eye lens) than the Rams- 
den, a point worth remembering when you 
are trying to get shorter or longer eye re- 
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lief. Of the two lenses in any eyepiece, the 
eye lens is the most important ns it Controls 
•distortion and magnification much more 
than the field lens. The prime purpose of 
the field lens is to pick up the light rays 
from the edge of the field. 

The combined focus of the two lenses in 
the eyepiece is determined by the calcula- 
tions given in Fig. 16. The example in Fig, 
16 shows that a 33-mrn. field lens and a 
33-nun. eye lens spaced 22 mm. apart will 
have a focal length of approximately 24 
mm. This is not quite the same thing as a 
single 2 4 -mm. focus lens. When yon hold 
the single 24-mm. focus lens to your eye f 
you are sharply focused dd any imago or 
copy when the lens is 24 mm. away from 
the image pr copy. In the combined lenses 
you will find the focal plane just a little 
ahead of the field lens because the 24-mm. 
focal length is measured from a point be- 
tween the two lenses. As a matter of fact* 
the best correction of the combined lengeg 
is obtained when the focal plane is exactly 
in the plane of the field lens. This means, 
however, that the field lens Is sharply in 
focus; hence, you can see every speck of 
dust on it When you note this condition, 
your lenses are spaced loo far apart Close 
them up until the dust specks disappear. 

The image stop: Thu image stop b a 
round disk of cardboard placed in the im- 
age plane. The size of the hole is deter- 
mined from Fig, 13; also, you can get a 
good idea of size by viewing a ruled piece 
of paper through the' eyepiece. The image 
plane formed by the objective and the focal 
plane of the eyepiece always indicate the 
game plane when the telescope b focused. 
This stop is important because it clearly 
defines the field of view, cutting out weak 
edge rays and giving a sharp, clean-cut im- 
age. It b commonly made a part, of the 
eyepiece, being located between the lenses 
in the Huygenian and ahead of the field 
lens In the Ramsden or KellneT, It should 
be dead sharp as viewed through the eye 
lens and, when the telescope b focused, it 
will always coincide with the image plane. 

A typical astronomical telescope: Typi- 
cal construction of a sample astronomical 
telescope b shown in Figs. 20, 21 and 22. 
Thb baa a 236-in, diameter objective (2% 
in. clear) and the focal length is 36 in. A 
draw tube b used! far rough focusing; crit- 
ical focusing is done with a 46-pitch thread- 
ed. eyepiece. The eyepiece Is a Ramsden 
and can be of V4 to 1-in. focus. With a 
eyepiece, the magnification would be T2X; 
with a 22-mm, eyepiece, the magnification 
would be 4l3t Mbgnmeafion could be 
pushed up to 144X with a 24-in. eyepiece. 
The exit pupil then would be about /in in., 
representing about the limit for astronom- 
ical use. 
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Clipping Sheets for Fast Copying 

When addressing envelopes from mailing 
lists or sheets, each of which contains only 
one name, if you fasten the sheets together 
at the lower edge 
with a paper clip 
they will fall for- 
ward easily as you 
turn each one after 
doing your copy- 
ing. This method 
is much faster 
than picking each 
sheet off a pile in 
order to copy one 
name and address. 

— N. Campbell, 

Boston, Mass. 



Pencil Frasers QuietRatdingDoor 

Rattling of a door caused by a loose fit 
of the latch in the strike plate can he .si- 
lenced by inserting two pencil erasers in 
the door stop. The erasers are forced 
tightly into holes 
drilled in the 
stop, after which 
the Ups are shaved 
off with a knife 
until the door will 
close properly, 
with the erasers 
keeping the latch 
firmly pressed 
against the strike 
plate.— Axel E. 

Ogren, Chicago. 
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Molding on Edge of Clip Board 
For Use in Sketching 




By teckmg strips ■of molding to one side 
and tilt- bottom of a dip board, it C3J0. be 
u&ed as a portable sketching board. The 
molding strips serve as straightedges for 
a triangle in drawing horizontal and verti- 
cal lines. — R. H. Cochran* Phillips, Tex. 

Drawers in Workbench Secured 
By a Single Padlock 

Drawers in a workbench can be locked 
with a single padlock by means of flat-iron 
strips* which are welded together as indi- 
cated so that the vertical strips overlap ad- 
joining edges of the drawers, In some cases 
it may he necessary to weld short pieces 




across the lower ends of the vertical strips 
as shown in order to reach drawers that 
m’e spaced apart several Inches. The ver- 
tical strips are inserted through staples 
wide enough to allow them to be shifted 
to left or right when the padlock is re- 
moved, so that cme tier of drawers can be 
opened at a time* thus making it unneces- 
sary to lift out the strips in order to open 
the drawers, The staples carrying the hor- 
izontal strips are fitted with rollers, as 
shown in the lower detail* to facilitate slid- 
ing the strip. A hasp is riveted to the hori- 
zontal strip over a slot, through which a 
staple projects for inserting the padlock. 

Abner Houge*. Caledonia* Minn r 

Rudder on Outboard Motor Helps 
Steer Boat Into Dock 

A small sheet- 
metal mdder fas- 
tened to on out- 
board motor will 

reatly facilitate 

ocking a boat 
when the motor is 
shut off* It aUo 
helps ’when steer- 
ing a boat along 
shore downwind 
while casting. Of- 
ten, a back wind 
will push a boat 
along for hours 
without use of the 
motor. In such 
cases, a rudder enables you to keep the boat 
just the right distance from the shore. 
Method of mounting the rudder depends 
Oij the type of motor. On some motors it ia 
possible to bend the rudder around a shaft- 
bousing and clamp St with a couple of bolts. 
In other cases* it may be necessary to bolt, 
screw of otherwise attach the rudder, 

C, H, Brown, Bel Air, Md. 

AttractiveLetterln g Done Quickly 
With Carpenter s Pencil 

You can do at- 
tractive free-hand 
lettering quickly 
by using an ordi- 
nary soft-lead car- 
penter^ pencil 
which has been 
sharpened to a 
chisel edge on 
sandpaper. Held at 
about the normal 
writing slant, the pencil makes a pleasing 
Variation in the width of lines at curves 
and provides a graceful finish for straight 
strokes. — 'Kenneth Murray, Baltimore, Md, 
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Wooden Window Guard Protects Small Children 




Your youngster can't lean out an open 
window LE you install a window guard like 
the one shown. It can be removed in a 
jiffy, as it is merely set into the frame 
against the window stop where it is held 
by two cleats at the bottom and by sliding 
bolts at the top. Scrap pieces of yellow 
pine are suitable for the frame- Side rails 
can be made of & by 2-in. stock, but, as 
lengths of ^-in. dowel are inserted in 
holes drilled in top and bottom rails, these 
should be a little wider and short enough 
to ht into the window frame loosely. They 
are tapered at the ends to join flush with 
the side rails, and are rabbeted and Strewed 
at the joints. The cleats are set on the win- 
dow sill and screwed, edgewise against the 
frame with the guard in place so enough 
space is allowed between the cleats and the 
stop to take the guard. The cleats are ta- 
pered toward the top on the outside surface 
tq permit the guard to be tilted inward 
slightly when being removed or set in 
place.. The holts, which are screwed to the 
outer edges of the top rail, slide into eyes 
screwed to blocks. These aTe attached to 
the stop, where they are hidden when the 
guard is in place. Or holes can be drilled 
in the stop to take the bolts, in which case 
neither the eyes nor the block® are needed. 

Edward A. Mine, Jr., New York City. 

CTg keep your household sponges fresh, 
simply soak them in cold salt water. 




Children Learn How to Tell Time 
By Hand-Operated Clock 

One teacher uses a hand-operated clock 
in her classroom for teaching pupils to tell 
time. The clock face is cut from plywood 
and shellacked, then numerals are painted 
cm it with India ink. The hands are oper- 
ated from the rear by a knob connected to 
the works of a discarded alarm clock, as 
shown in the detail Only the gear mech- 
anism is needed, so that the hour and min- 
ute hands will travel in correct ratio when 
the knob is rota Led. 



C- E. Lefevra, St. Paul, Minn. 
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LEATHERCRAFT 

VI/ORK1NG in leather is so easy that 
T t even a beginner can produce pleas- 
ing, salable articles. Few tools are needed* 
and most of these can be made Iron] nails, 
bolts, nutpicks and other common objects, 
as shown in Fig. 2. A jackknife will do for 
cutting, but a leather-cutting knife is bet- 
ter adapted for skiving* or beveling the 
edges of leather, Fig. 13. Though it is not 
necessary to have a punch like that shown 
ill Fig. 1, this tool is handier for making 
leeing holes than a nail, which of course 
can be used. Or a shoemakers’ awl can be 
used as in Fig. 5, the holes being punched 
in the leather with the aid of a mallet. 

For a billfold, the best material is Eng- 
lish tooling calf, which has a velvety sur- 
face and retains impressions readily. Ooze 
calfskin or split cowhide with ooze finish 
also are suitable. To test leather, the 
thumbnail is pressed into it. If the impres- 
sion remains, the leather is satisfactory. 
Five pieces are needed for the billfold 
shown In Fig. 3: a back piece, which is to 
be tooled; a second piece slightly shorter 
than the baek to form a paper-money com- 
partment; a piece to take a window, which 
can be celluloid or Cellophane; and two 
pockets. The second back piece is short- 
er than the firjjt in order to prevent a 
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Working' with Iralhcr in, fascinat- 
ing mid profitable, Leather articles 
attractively emhusscii and neatly 
laced make welcome gifts and J ind 
a ready sale. Most of the simple 
taal$ needed can be made at home 

bulge when the pieces are laced and fold- 
ed, Pieces to he tooled should he cut 
slightly oversize in case they are pulled 
out of shape while being worked. Also, 
margins permit the use of thumbtacks and 
paper clip? far holding the Work Oil a buard 
for trimming. 

The design to be tooled should not be 
intricate or have close lines. The one 
shown in Fig, 4 k a suggestion that may 
’be varied in many wayi First the design 
is copied on heavy paper. Then the leather 
is dampened with a sponge. It should not 
be soaked sa that water oozes out when it 
is being worked. Now the design is traced 
to the smooth or hair side with a hard pen- 
cil or tracing toot A straightedge should 
be used to get clear, straight lines, and the 
tracing should proceed from the comers 
toward the center so that the lines do not 
extend beyond the marked edges, as lines 
thus traced will remain in the leather per- 
manently. After the design has been 
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along the edge of a metal straightedge. If 
the laces are too short, they In? glued 
and spliced as in the lower details of Fig, 
which also shows one method of lacing. 
After lacing around the article, the ends 
are pulled through two slits, glue is applied 
and the ends are tucked under the lacing. 
Then the billfold is ready to be waxed to 
protect It tram scratches and wear. The 
work is laid on a hard surface where pres- 
sure can be applied, and wax is spread over 
it with a soft cloth, Fig. 7, after which the 
billfold is polished with a dry cloth to bring 
out the luster. Or wax can be applied with 
a soft brush such as a discarded toothbrush, 
Two pieces of soft-termed elk are needed 
for moccasins, These are cut to the pattern 
shown in the cross-hatched details, Fig. 10. 



JHovazUttA. 



traced, the paper is removed and the leath- 
er is placed on a piece of plate glass or 
other smooth, hard surface, and again 
dampened, after which the outlines are re- 
traced as m Fig. 6A. For this purpose a 
nutpick can be used if the point is rounded 
slightly to prevent digging into the 50ft 
leather. The raised parts of the design can 
be brought up into bolder relief by using 
a modeling tool made from a nail with its 
point flattened and bent. The background 
can be stippled with an awl or nutpick as 
at B, Fig. 6, or it can be pebbled with a 
pebbling tool formed by filing slots in the 
flattened end of a spike. When all tooling 
is finished, the work is creased along the 
center with a hardwood creaser. 

Flow the pieces can be laced as at C, Fig. 
6,. Holes should he laid out carefully, not 
over Vi in. apart, and about Vi in. from the 
edge, and all pieces should be punched to- 
gether so that the holes will register. Strips 
about $i« in, or ^ in. wide can be cut from 
a strip of calfskin with, a sharp knife run 
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Belti. 

Note- that the holes in the tongue are spaced 
closer than those around the toe Olid heel, 
so thjit the lattes 1 will pucker between holes 
when laced. As elk hide is heavy, -the sole 
should be skived as indicated in Fig, 11 to 
permit puckering. Skiving 3s done by lay- 
ing the piece along the edge of a board and 
slicing the edge of the leather at a slant or 
bevel, Fig. 13. Holes eon be punched for 
laces easily with a leather punch, as indi- 
cated in Fig. 9, but the heel should not be 
punched until the moccasin has been fitted 
to the foot. Lacing is done with pointed 
laces, as they should fit the holes snugly. 
Two colors of 4Mn. lacing may be used, 
each lace being about 2-Vs times as long as 
the distance around the toe. How the moc- 
casin is put on the foot and the flaps are 



folded around the heel. Tf these du not 
meet exactly, the back should be cut down 
and reshaped to- fit. Then lacing hales are 
punched in the flaps and laces are inserted 
in the outer row of holes and the flaps are 
tied as shown in Fig. 12, after which the 
stay is brought up and laced through the 
inner row of holes. 

Overlaying designs on a background a£ 
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spaced in. from the edge and 14 in. apart 
Braided leather bolts are popular and 
easy to make, The ten-strand type. Fig. 1% 
is most in demand, though belts can be 
made with as many strands as desired. A 
piece of leather ¥a longer thgn finished size, 
and 1% in, wide, is needed. The leather is 
cut into ten strands with a sharp knife. 
The cuts should start 7 in, from one end, 
and continue to the other end. Braiding is 
done as shown in Fig. 13, the uncut end 
being held by a nail. Strand 1 is laid over 
strand 2, under 3, aver 4, and so on, the 
other strands being braided in the same 
way, as indicated in the left-hand detail. 
Fig. 16. AH strands are pulled tight, then 



flattened at Intervals by being hammered 
on a hard surface while covered with a 
board, as in Fig. 19. Buckle and loop then 
are added, aa shown in the center detail of 
Fig. 16. The strands at the ends of the belt 
are skived and glued between folds of the 
tongue after the buckle and loop have been 
inserted. When the glue Is dry, holes are 
punched for the lacing, which goes through 
the strands and tongue. 

Embossing a belt requires a die in which 
a design, is cut, as in Fig. 20, Of course, a 
design can be tooled into the leather as 
previously described, bnt a die-formed de- 
sign is more distinct. For the die, a 5^in, 
length of heavy cowhide about 1Y* in. wide 
is needed. A design such as the one shown 
in Fig. 22 is cut into it with an incisor, 
illustrated in Fig, 3. The tool Is held firmly, 
and almost vertically, and cuts should be 
¥nb in. deep. Next, Lhe belt Strap is mois- 
tened and laid on a hardwood board Or slab 
of marble, the die is laid over it and pound- 
ed with a mallet as indicated in Fig. 21. 
The die then is moved along the belt and 
hammered again, until the entire belt has 
been embossed. After this, a buckle and 
strap are sewed on, and, if desired, the 
background can be darkened with leather 
stain to bring out the pattern. 



leather is another interesting example of 
Jeathercrafting. Fig. 17 shows a pillow be- 
ing decorated in this way, A pattern. Fig. 
15, is laid out on heavy paper, then traced 
to the leather which is to form, the Overlay, 
Suede lambskin is best for both overlay 
and background. The design then is cut 
out with a sharp knife and placed, smooth 
side up, on the rough side of the back- 
ground piece, where it is mounted with 
ordinary liquid glue that has been thinned 
slightly by being placed in a pan of warm 
water. The glue is applied to the rough 
side of ihe design, then scraped off with, a 
knife to remove any surplus. If any parts- 
fail to adhere when pressed against, the 
background, additional glue can be applied 
with a pointed brush, Fig. 17. After the 
gluing is finished, the design is covered 
with tissue paper and weighted with a 
board loaded with a heavy object,. A 1^4- 
in, binding strip then Ls folded over the 
edges of the cover pieces {front and back 
of the pillow) and laced together with Vedn. 
lacing, as in Fig. 14, a paper clip being used 
to hold the pieces together. Holes are 
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Portable Incinerator Saves Carrying Leaves 

If you burn leaves, a wire rack 
on wheels like this one will enable 
you to do the job where the leaves 
are raked instead of carrying them 
to a bonfire or incinerator. Rear 
wheels and handle of the rack 
were taken from a discarded lawn 
mower. The frame of a porch 
swing furnished the body, and its 
springs formed a grate from which 
the ashes fall unto a metal plate. 

Any other materials will do just 
as well, if the metal plate is spaced 
slightly below the grate so that 
ashes can be distributed evenly 
over the ground, — Edwards fL 
Smith, Beaver Dam, Wis. 



Tight Screws Are Removed Easily 
By Heating With Soldering Iron 

A well known 
method gf remov- 
ing wood or ma- 
chine screws that 
have corroded is 
to heat their heads 
so that the expan- 
sion and contrac- 
tion of the metal 
will loosen them 
sufficiently for re- 
moval with a 
screw driver. The 
method u£ apply- 
ing heat, which 
often is a problem, 
can be solved eas- 
ily by using a soldering iron. The iron is 
applied to the screw as hot as possible. If 



the iron has a hit or copper that can be 
removed, more rapid healing of the screw 
will result by reversing the bit so that a fiat 
surface instead of a point will be presented 
to the screw head, 

W. C. Wilhite, Carlinvdle, III 

Crushed Egg Shells Scour Bottles 

Crushed egg shells provide an excellent 
abrasive for scouring milk bottles and Oth- 
er utensils. To dean a milk bottle, drop in 
the crushed shell of one egg, pour in a little 
hot water, and shake vigorously with a 
rotary motion for a few seconds. Soiled 
particles clinging to hard-to-clean portions 
of the bottle are removed by the sharp 
edges of the shell particles, and the bottle 
is cleaned perfectly. Try crushed egg 
shells, also, for scounng aluminum ware, 
granite utensils or other difficult scouring 
jobs. — Vera Esther Grate, Columbus, Cl 





In order to avoid damaging the threads 
on a U-bolt when installing an auto spring, 
tonga can be used to align the bolt ends 
and force them into the holes in the sup- 
porting plats. The tongs are made from 
two pieces of flat iron hinged together at 
one end. One arm is flattened and notched 
to fit between the bolt threads as a pry bar. 
The end of the other arm is bent at right 
angles so that it can be inserted part way 
int-O the hole in the- plate. In use, one end 
of the U-bolt is inserted hi one of the plate 
holes, after which the tongs are used as 
indicated to line up the other end of the 
bolt with the hole in the plate, 

ftEmpty tobacco sacks filled with ashes, 
fine sand or commercial cleanser provide 
ideal emergency pot cleaners. 
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By George L. Lewis 

A LTHOUGH most fur-bearing animals 
^ can be trapped only during die "open" 
season prescribed by law, wolves and coy- 
otes are considered so destructive to live- 
stock that they may be caught at any time, 
In, fact, many states pay a bounty for kill- 
ing them. Before setting your traps, there- 
fore, it is best to consult the law? of yaur 
state to determine when certain kinds o! 
animals may be trapped. Wolves are nu- 
merous in Alaska and Canada, although 
they are found in considerable numbers in 
many sections of the United States as well, 
especially in the South and West- Coyotes, 
which are sometimes called ‘'prairie 
wolves” or c "brush wolves,” are found in all 
far-western states and in many other local- 
ities as far east as New York. Usually bob- 
cats and badgers inhabit the same sections, 
and foxes can be found in most parts of the 
country, though they are more numerous 
in the East. Minks and muskrats are plen- 
tiful in every state, in Alaska and Canada. 

There are many methods of trapping, 
some of which require much equipment. 
but simple ways generally will be found 
highly successful and much leas expensive, 
and will assure a reasonable return on the 
money invested for supplies. Steel traps 
for coyotes can be used also for foxes, bob- 
cats and badgers. Sizes 4 hi and 14 are best 
for wolves, sire 3- or 4 for bobcats, badgers, 
lynxes and coyotes, and size 2 for foxe?. 
The “jump 1 * type, in the left-hand detail 
of Fig. 3, and the regular double-spring 
type, Fig, 2 , are satisfactory. Gloves should 
be worn when handling traps used to catch 
land fur hearers, as any strange scent may 
frighten them away. Fur this reason, it is 
unwise to smoke when attending your trap 
line. Also, before being Used, all traps 
should be boiled for a few minutes in a 
tincture of sage leaves, tr ee bark, pine nee- 
dles or grass to eradicate human scents and 
substitute, inslCadj the natural odors fa- 
miliar to animals. Of Course gasoline, ker- 
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osene, creosote and other volatile or pun- 
gent preparations used in camping must 
be kept as far from the traps as passible. 

Coyotes will nut approach traps set near 
trees., large stumps, rocks or brushy or 
among thick bushes or limber. The ideal 
place for a trap, therefore;, is an open space 
about 30 ft, in diameter, nearly devoid of 
vegetation,, where there is little grass, and 
where a hush grows not more than IS in, 
high. If no small hush grows naturally in 
such a place, one can he transplanted, as 
in Fig, 2. The earth must be fairly dry and 
not contain gravel. Traps for all land ani- 
mals except bears should be staked down 
Securely. 

In preparing a set, first make a depres- 
sion in the ground fust wide and long 
enough to take the trap. This can be done 
best with a small hatchet or camp ax. Fig. 
L Although the trap shown beside the 
hunter has only one spring, the double- 
spring type should be used if thb sat is 
made for coyotes. The hole should be deep 
enough so that after the trap has been 
covered with a sheet of newspaper or strip 
of burlap and Vi. in, of fine dirt, the set is 
level with the surrounding earth. To 
spread the dirt, mb it between gloved 
hands as in Fig. 4, discarding all stones and 
large lumps. Keep all kinks out of the trap 
chain so that it will not rattle when an 
animal steps, on it, and remove your tracks 
by blushing the surrounding ground light- 
ly with a piece of cloth as in Fig. 5, or the 
scent bag shown in Fig. 1£, For bait, apply 
scent to the top of a wooden stake that has 
been driven flush with the ground on the 
side of the trap nearest the bush so that 
the coyote will not step on the chain to gel 
to the bait. The trap chain should be 
wired securely to the stake. For bait, oil of 
anise, 1 oz.., added to ground earp, sucker 
or trout that has been allowed to decom- 
pose in a glass jar is satisfactory, though 
many other materials can be used. As’ a 
rule, each trapper prefers tbe particular 
type of bait that seems to be most attrac- 
tive to the animals tbat are to be trapped. 
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trees,, bushes or feints . Also, traps 
should Hot be set in the bed of a deep 
wash or dry ditch. On. the other hand, 
for bobcats, ’wolves, foxes and badgers, 
these precautions are unnecessary. 
Lynxes can be caught right at the base 
of a tree. After completing a trail set, 
place a small stick or piece of brush di- 
rectly across the trail about 2 In, from 
iho Concealed trap as in Fig. 6. In ap- 
proaching the stick, a coyote wHl space 
its steps so as to step over it and directly 
into the trap. 

Because of the great numbers of 
muskrats to be found in almost every 
pond, stream and lake, the pelts of these 
animals account for a great proportion 
of the average trapper’s income. Musk- 
rats are comparatively easy to trap if 
one important fact is kept in mind: their 
legs and feet are tender and brittle. If 
the animal is not drowned within a few 
seconds after being caught in a trap, it 
will twist oil its leg and escape, and the 
trapper wall have lost a valuable pelt 
A number 1 or IVj trap, such as shown 
in the right-hand detail of Fig. 3, is suit- 



Ordinarily, it is not good prac- 
tice to use meat for halt ex- 
cept when snow covers the 
ground, A good container for 
fish scents is a '‘pop” bottle 
with a 5 or 6-in. softwood plug 
for a stopper. Fig. 11. This can 
be removed easily without 
getting any of the scent cm your hands, For 
a cover to protect the bottle from break- 
age, the sleeve of a discarded sweater or 
the leg of a pair of overalls sewed together 
at one end is excellent. Fig, 12, Moreover, 
the cover can be used to brush away foot- 
prints from around trap sets, thus making 
it unnecessary to carry extra equipment 
for this purpose. 

Another way of setting a trap for large 
animals IS to conceal it on a game trail reg“ 
ularly used by them, where it is secured 
by a peg driven down out of sight and cov- 
ered with dirt. No scent is used for this 
type of set. When trapping coyotes in this 
way, great care must be taken in placing 
the trap on the trail, as ooyotes are ex- 
tremely wary. A trail out in the open 
should be selected, and the trap must be 
set not closer 1 than 20 or 30 ft. to rocks, 
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able. Set the trap near the edge of the 
water close to the animal's den an that the 
trap will be submerged to a depth of Vi in. 
Be sore that the water within a foot on two 
of the trap is at least 2 ft deep, Fig. 7,. or 
add as much wire to the trap chain as 
necessary so that when caught, the musk- 
rat can swim to deep water and drown. In 
cold weather, holes are cut in the ice Id 
make the sets. Fig. 10 shows a rat being 
removed from such a set. Bait is placed 
on a small stick near the trap so that the 
muskrat must get into the trap in trying 
to reach it. 

Where depth of water in a stream fluc- 
tuates, a raft trap can be used. This is 
made of pales nr Jogs 6 to 9 in. in diam- 
eter and 18 to 24 in, long. These are joined 
at one end and braced at the other as in 
Fig. 6, a narrow board being nailed be- 
tween the logs as a platform on which the 
trap is secured. This will be kept sub- 
merged by the weight of the logs. The set 
should be near w T ater pt least 2 ft, deep so 
that the muskrat will drown Immediately, 
Parsnips are best for bait, though carrots, 
apples, potatoes and celery may be used. 

The same size trap is suitable also for 
mink, skunk, weasel and marten. Of these, 



SiEEVf 

the mink has the most valuable pelt. This 
animal lives near water, its dun being 
above water in the bank of a stream or 
shore of a lake or pond. The mink is a meat 
eater, feeding an fish, frogs, small turtles* 
crabs, crawfish, birds' eggs, mice, musk- 
rats and. rabbits. Traps should he set near 
driftwood at the water’s edge. Fig. 3, and 
should be covered with rotted wood, dry 
leaves, grass or feathers as. in Fig. 14. Also, 
the ground near the trap should be sprin- 
kled with water as in Fig. 15 to remove all 
traces of human scent. 

Traps for weasel and marten need not be 
set at the water's edge and can be left ex- 
posed. Although fish-oil scent can be used 
for bait, rabbit flesh or the heads and en- 
trails of chickens are more satisfactory. Be 
sure, in removing a weasel from the trap, 
that you do not allow the white fur to 
become bloodstained, as such stains are 
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dawn the burrow, as you may have con- 
siderable trouble digging out the animal 
For bait, fish-oil scent may be usedj but in 
larger quantities thatl 101' coyotes. This 
should be mixed with decayed moat or 
strong cheese. When eatlght, skunks should 
be shot with a 22- cal rifle. 

Kaccw>Jis prefer thickly wooded coun- 
try. They frequent streams where heavy 
timber grows aL the shoreline and are 
caught most often at the water's edge. Set 
your trap so that water covers it to a depth 
of ^ in. as for a muskrat set, but instead 
of using regular hail, clamp a shiny metal 
disk on the trap pen as in Fig. IS, or the 
pan can be coated with aluminum paint . ' 
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Felt-Lined Sheath for Hand 

Saws can he protected from moisture and 
rusting when not in use by storing them 
in a sheath like this one. it is a wooden 
box with one end fitted w r ith pieces of %-m. 
stock cut to conform to the saw handles 
and lined with oiled felt, shown in black 
in the detail. Six such cutout pieces are 




Saws Protects Against Rust 

needed ta hold three saws. Before assem- 
bling the endpieces, which are glued and 
screwed to top and bottom of the box, they 
should be shellacked or sized to be imper- 
vious to oiL Note that %-in. play is al- 
lowed in height of the box so that saws can 
be lifted slightly for inserting or removing. 

Fred Strickland, Portland, Ore. 

Wall Thimble for Stovepipe 

If you are un- 
able to purchase a 
thimble to protect 
a wall where a 
stovepipe runs 
through it, one 
can be made by 
beading a piece of 
sheet metal to 
shape and bolting 
or riveting it to- 
gether at the joint, 
or you can use a 
piece of large 
stove or furnace pipe. The length of the 
thimble depends cm the thickness, of the 
wall, and its diameter should be at least 
2 in. larger than that of the stovepipe. Two 
strips- of metal formed to support the pipe 
are bolted or riveted in place as indicated, 
Mrs. F. R. Platt, Elbridge, N. Y. 
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Automatic Control Slows Down Train at Curves 



A simple change in the track, system of 
your toy electric train will cause the train 
automatically to slow down at CtiTvCS SO 
that it will not jump the track, while allow- 
ing lull speed on the straightaway. All you 
do is tile ofl from the straight-track ■sec- 
tions about Md in. from the ends of the 
center rails that connect with the curved 
sections, after taking out the pins, then at- 

Block Clamped to a Chisel 

When you want to turn a perfect cylin- 
der in a wood-turning lathe, use this sim- 
ple trick of damping a block of wood to the 
chisel to control the depth of out- Make 
the work as perfect as you can by ordinary 
turning, then carefully align the tool Test 
parallel with the lathe bed and proceed 
with a light finishing cut w r ith the block of 
wood attached to a square-nose chisel for 
a stop guide as indicated. With a corre- 
sponding setting of the tool rest, the same 
setup can be used for turning tapers. Also, 
with a wooden pattern fitted to the tool 
rest, the same method can be used for du- 
plicating Jong curves or other contours, 



tach a variable-resistance unit to bridge 
the gaps as shown in the wiring diagram. 
The resistance unit can be adjusted ho that 
the train will slow down when rounding 
the curves. To carry the full load of cur- 
rent to other sections of track, a length of 
insulated wire is attached to the center 
track, as shown by the broken line In tho 
diagram, — Fred Lctthio, Astoria, N. Y. 

Guides Turning of Cylinder 
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Small Child Operates Wall Switch 
By Simple String Arrangement 




A child too short to reach a wall witch 
can turn it on and oil if you lie a string to 
the toggle and arrange it as shown. One 
and of the string hangs down from the tog- 
gle and the other end is extended above it 
either by running it through a screw eye 
located on an adjacent door frame, or by 
bending a piece of wire to form a loop and 
fastening it behind the switch plate, The 
corners of the toggle should be notched so 
that the string will not slip off. 

Laundry Bag Lining in Hamper 
Saves Time and Labor 

Laundry bags made to fit inside your 
clothes hamper will facilitate the work of 
sending your laundry ouL. If you attach a 
pad and pencil to the hamper, also, and 
keep a record as each piece is placed in 
the bag, it will not. be necessary to remove 
the clothes from the hag, which can be 
lifted from the hamper and sent directly 
to the laundry. 

E. E. Downey, Salisbury Mills, N, Y. 



Checks Protected by Tinting 







Erasures on 
checks are detect- 
ed instantly if the 
background on 
which the amount 
is written has 
been tinted. 
Blocks of a con- 
trasting color may 
be printed on 
those portions of 

the check., or col- 
ored ink or water 



color may be used. Any attempted altera- 
tion by erasing will be Indicated by remov- 
al of part of the colored background. 

Tight Spots in Cabinet Drawees 
Located With Carbon Paper 

When drawers arc difficult to open and 
close because they stick, the tight place 
can be located quickly by placing sheets of 
carbon paper over the most likely location, 
then opening and closing the drawer sev- 
eral times. When the carbon paper is re- 
moved, it leaves a mark on the wood wher- 
ever the drawer is tight, and the excess 
wood can be planed off. The same method 
is also handy when doors and windows 
stick. — Stanton Tiernan, Baltimore, Md. 

Soldering Iron for Light Work 
From Woodburning Pencil 

An electrically 
heated pencil of 
the type used to 
burn designs into 
wood makes an 
excellent solder- 
ing Iron for light 
work in an emer- 
gency Such a 
pencil is also very 
handy for radio 
workers tfnd oth- 
ers who Jiavc occasion to solder wires and 
do similar light soldering. 

Arthur Denton, East Hampton, If. Y. 

Ruled Card Used to Divide Inch 
Into Odd Fractions 

Inches can be 
divided into frac- 
tions not found on 
the ordinary ruler 
by the use of a 
card measured off 
into equal spaces. 
A ^L-in- space 
makes a conven- 
ient unit in meas- 
uring out such, 
fractions. For ex- 
ample, to divide die inch into lOths, simply 
draw two parallel lineg an. inch apart and 
lay the card diagonally across them so that 
10 of the equal spaces are included be- 
tween the lines; then mark the location of 
these points. Lines drawn at these points 
parallel to the outside lines marking the 
inch space will divide that space into 10 
equal parts. If sixths of an inch had been 
required, the card would have been placed 
so that only six of the equal parts fell be- 
tween the inch marks, 
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Wooden Photoflood-Lamp Stand Is Adjustable 





a few drop. 1 ; are needed, enough to darken 
the water in a small tray. Prints are im- 
mersed in the solution and kept, there until 
the high lights take on a bluish tint, when 
the prints are transferred to a hypo fixing 
bath, in which they are allowed to remain 
until the bluish tint disappears. 

Simple Improvised Photo Press 

When I needed a press to flatten some 
photoprints and none was available, one 
wa$ improvised from two pieces of plywood 
and a coil spring from a cushion. The pho- 
tograph to BC pressed was placed between 
the plywood pieces, which were laid under 
a low piece of furniture so that the spring 
exerted pressure on the upper piece of 
wood —William Swallow, Brooklyn, N. Y. 
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For supporting a photo-flood lamp, an ad- 
justable stand can be made from, a few 
lengths of dowel, some scrap wood, several 
pipe fittings and a standard lamp socket. 
When made to the dimensions given here, 
it will hold a lamp as high as 3 ft, without 
an extension, and up to & ft. high with one 
in place, as indicated in the left-hand draw- 
ing. Abo, it can be taken apart quickly and 
stored in a small space. For a standard, a 
3-ft. length of dowel is inserted in a hole 
drilled in a triangular black, tile Corners of 
which are cut off and the flats drilled at an 
angle to take dowel legs, as shown in the 
lower details. An extension for the stand- 
ard 3s held by a coupling, which is merely 
a short length of 1-in. dowel drilled through 
the center. An adjustable head is made by 
drilling and slotting a wooden block, then 
inserting pipe fittings and bolts as in the 
circular detail. 

Jack Wills, Bright waters, N. Y, 

Iodine Solution Acts as Reducer 
On Overexposed Photoprints 

If a favorite negative is so thin that print? 
made from it are always dark from over- 
exposure regardless of the grad? of paper 
used, try reducing the print instead of in- 
tensifying the negative. Ordinary tincture 
of iodine can be used lor this purpose. Only 
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Washer Helps to Circulate Water Rapidly Over Prints 



End of Print'Paper Bos Beveled 
To Open Easily in Darkroom 

You can avoid much of the difficulty of- 
ten, experienced in removing a tight-fitting 
Cover from a box of photo-printing paper 
in a darkroom by keeping the paper in a 
box which has one 
end beveled. The 
end and aides of 
the box should be 
cut at about the 
angle indicated. 
Pressing on this 
end of the dosed 
box with the 
thumb and finger 
raises the cover at 
the opposite end 
so that it is easy to 
remove. 



To wash photo prints after fixing so that 
all traces of Jlypu are removed, the water 
should circulate rapidly. For this purpose, 
a circular container can be used if equipped 
as shown, A piece of. sheet metal is cut to 
the shape indicated and holes are punched 
at one end. Then a length of pipe is fitted 
at the punched end, which is bent around 
it tightly and soldered its full length. The 
bottom of the channel so formed is plugged 
and soldered. The tab in the upper edge 
is bent to hook over the rim of the con- 
tain er h and a rubber hose, connected to an. 
ordinary faucet stopper, is slipped over the 
pipe to lead water into the channel, from 
where it is forced out through the holes to 
create rapid circulation in the container. 

A. Borghi, Brooklyn, N, Y, 

Wax qq Reel of Developing Tank 
Prevents Sticking of Film 

Roll film will slide easily when inserted 
in the grooves of a developing tank reel if 
a thin coat of hard wax is applied to the 
reel. The grooves can be coated uniformly 
with an old toothbrush. Care should be 
taken to smooth out or remove all lumps 
of wax, as these 
may obstruct free 
passage of the film 
in the grooves. 

BE Also, if they ad- 

■ jjjri here to the film, 

~ - they may prevent 

' ■Jh the developer 

from acting on the 
emulsion and spoil 
the film,— C. E, 
Packer, Chicago. 



Height Adjustment of Tripod Legs Locked by Lag Screws 




If the ball catch on the leg of a telescop- 
ing tripod is Worn so that it will not hold 
the leg extended when a camera is mount- 
ed on the tripod T you can substitute a lag 
screw and expansion shield which will 
hold the leg securely at any desired exten- 
sion. The head of the lag screw is rounded 
to fit snugly within the lower leg, where it 
is soldered. Then the shield is slipped in- 
side the upper leg, and the screw is thread- 
ed into it. As the shield ig not fastened, it 
can be pushed or pulled any distance, and 
when the lower leg la twisted, the strew 
turns into the shield to expand it and lock 
the leg. — Carl J. Terjung* Brooklyn, N. Y, 

CHomemade photo-developing tanks can 
be made leakproof by applying boat-caulk- 
ing compound to the crack?. It is acidproof 
and will not dry out. 
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Open-Flash Photos With a Hand-Held Camera 



It a tri|Krii is not used, photoflash eK- 
posures are difficult if mot Impossible to 
make without a synchronizer, as one hand 
is needed to hold the camera acid the other 
to press the cable release. However, a 
bracket can be used to hold both the cam- 
era and the Hash gun with one hand, leav- 
ing the other to operate the shutter. The 
bracket Is made from a piece of flat iron 
bent to an L shape and drilled and tapped 
near the ends to take M-SO bolts. A 
knurled -head, bolt threaded into the hole 
in the longer end of the bracket engages 
the tripod socket in the camera. For a dis- 
tance of about in. adjacent to the head, 
the screw diameter is reduced, enough to 
eliminate the threads. This permits it to 
turn In. the threaded hole without dropping 
out when the camera is not attached. A 
clip taken from a discarded cartridge-fuse 
holder is attached to the shorter end of the 
bracket with a Vi-20 bolt, the head of which 
is filed flat on two sideg to permit it to slip 
between the clip prongs. In use, the flash- 
gun barrel is pressed into the fuse clip, and 
the bracket is grasped in one hand. 

Frank Sues, Akron, O, 

Worn Photo Reflector Renovated 
Ry Tin Foil Lining 

’When: photoftaod reflectors of the- paint- 
ed type lose their reflecting qualities as the 
paint cracks or chips off the inner surface, 
the luster can be renewed by lining the 
reflector with sheets of tinfoil, which can 
be taken from packages of him or obtained 
from photo studios. The inside of the re- 
flector first is given a Coat of shellac, which 
acts as an adhesive to bind the foil. Spup- 
metal reflectors that have become tar- 
nished can be renovated in the same way. 
When applied inside an enlarger lamp 
housing, the foil not only increases the 
light, but also diffuses it. 

J. B, Muecke, Ottawa, Kan. 



Cardboard Serves as a * 'Ceiling” 
For Outdoor Flash Photos 

Outdoor flash photos, especially those 
taken at night, are sometimes weak and 
flat because there is no ceiling that will 
reflect the light down onto the subject to 
give the necessary contrast. However, a 
sheet of light-colored, fairly heavy card- 
board can be used as an improvised ceiling 
to direct the light of the flash over the 
scene. The cardboard should be just Large 
enough to project over the reflector with- 
out sagging. A small hole in the cardboard 
allows it to be attached to the reflector with 
a paper clip. — C. C. Caswell, Clarinda, 3a. 
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CRAFT QUIZ 
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SHOP NOTES 





"JV/I" ASKING tape is a great help 
*■ to the finisher with an occa- 
sional jab of lettering nr Striping. 
The most popular tape is the 
crepe-hack paper variety* which 
has enough flejtibilk/ for curves. 
The adhesive usually is rubber- 
base cement* which holds well, yet 
strips clean. I low ever, plain paper 
or cloth tapes can he us«d r 
Two methods of taping are com- 
monly employed. In anu, the tape 
is applied to the letter or stripe, 
the background being sprayed on 
while the stripe or letter is thus 
protected. In the second method, 
the background is sprayed first, 
then the letter is outlined end 
sprayed, Direct taping as applied 



125 



OCTOBER 1£M5 






to a simple stripe is shown in Figs, 2 to 5 inclusive. The 
area comprising the stripe is sprayed first, using a round 
spray and allowing the edges to fan out. After this pai> 
tial coat has dried, the tape is applied and preyed or 
rolled down firmly. The whole panel then is sprayed, 
after which stripping of the tape revCala the Stripe. The 
direct method of spraying also is illustrated hy Fig. X. 
Tn this instance, the black stripe was first roughed in, 
followed by the white upper portion sprayed right over 
the tape, and finished by spraying the lower red portion 
w hile, protecting the upper while with a cardboard mask. 
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Till* il rtpecially uuful for largo 
laltin. Tap* it applitef I* Ht* 
CUlliri*. *f n paper pallnm la 
mate a cambinc-d mailt and 3-tnntil 

The 
ing as 

tured in Fig. 6, 
area of the work must be 
tape and paper aprons, leavm 
area clear for spraying. 

Direct masking of lettering k 
photos 7 to 12. The inexperience 
first should draw the lettering 
transferring the lines to the wo 
familiar method of blackening 
the hack of the paper and then 
tracing. Fig. 7. However, with 
very htile experience it is 
quite easy to letter simple 
block letters, such as shown 

in Fig. 14, directly on the 
work. The table. Fig. 13, gives 
the width of tape to use for 
thin, medium and heavy 
stems. The widths of the let- 
ters themselves are deter- 
mined by using a measuring 
unit one-sixth the height of 
the lettering. Note when tap- 
ing, Fig, 8, that all cornel's are 
overlapped. This not only 
stiffens the letter for possible 
re-use, but also provides a 
guide when trimming the cor- 
ners. Corners usually arc cut 
with a stencil knife, as in Fig. 

9, but it is also practical to 
mark comers with a pencil 



and then lift the tape and cut 
with a pair of scissors, Fig. 10. 
In either case, the piece cut oil 
fills the inside of the comer as 
shoTvn in Fig, 11. 

Letters over 10 in. high are 
done best with the outline 
method. Fig. 15 is an exam- 
ple. In this setup, the back- 
ground color is finish-sprayed. 
A paper pattern of the letter- 
ing then is made, after which 
the lettering is transferred to 
the work as in Fig. 16. The paper 
pattern in this ease serves a double 
purpose, since it also acts as a 
stencil How this is done can be 
seen in Figs. 17 and 18, the letters 
being cut outside the line, and the 
tape applied to the exact outline 
of the letter and also overlapping 
the paper pattern, Fig, 1$, Spray- 
ing is done as in Fig, 19. This com- 
bined mask and stencil can be 
stripped and used several times if 
needed. 

Letters less than 3 in. high are 
best worked with a stencil CUE. di- 
rectly from a wide tape. Wide 
tapes also are useful for more or- 
nate lettering or designs. This 
kind of tape can be cut directly 
over the work. 
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Special Arbor Holds Thin Stock 
For Facing in a Lathe 




The problem of holding thin stock, such 
as large washers and similar work, in a 
Jatbe for facing, is solved by using an arbor 
like the one shown. It is a piece of round 
stock fitted with a Woodruff key, the stock 
being of a diameter to permit a sliding fit 
in the bore of the work. In use* the arbor 
is held by three jaws of a four-jaw chuck, 
the fourth jaw pressing down on one end 
of the key h which is stopped at this end, 
This forces the other end of the key tightly 
against the bore of the work to hold it 
firmly. With this arrangement, It is not 
necessary to remove the arbor from the 
chuck to take off the work. Instead;, just 
loosen the jaw that presses on the key so 
that the work will slip off. An arbor of this 
type is especially handy if you have to face 
a number of pieces that have the same size 
bore, — H. Moore, Leeds, England, 

Lock I& Made More Secure 
By Reversing the Hasp 

In eases where a 
hasp and padlock 
are used to secure 
a desk drawer, 
door of a building 
or lid of a tool- 
chest, screw the 
haap in place as 
indicated and the 
lock will be more 
difficult to re- 



move. The hasp is placed in a reversed po- 
sition so that the screw heads are covered 
when the lock is in place. As a further 
safeguard, use bolts instead of screws, with 
a plate on the other side of the wood. 

Bicycle Tube Repairs Wringer 

Wringer rolls 
that have become 
soft, gummy or 
excessively pitted 
can be covered 
for temporaiy use 
with a section cut 
from a bicycle in- 
ner tube. One end 
of the tube is 
turned under, as 
shown, and stretched over the end of the 
roller. Water is applied to the tube so that 
it can be pulled over the wringer roll Then 
the ends of the tube are trimmed. 

H. E. Arthur, Dunbar, W. Va, 

Masking Tape on Striping Guide 
Protects New Paint Finish 

In order to 
avoid waiting for 
the finish on a 
newly painted ve- 
hicle to dry hard 
so that striping 
can bo applied, the 
end of the guide 
prong on the strip- 
i^ig tool can be 
wrapped in mask- 
ing tape. This is 
soaked in water 
until it is soft, aft- 
er which the? striper can be used immedi- 
ately, as the softened paper will glide 
smoothly over the now finish without 
scratching. — R. L. Card, Tweed, Ont. r Can. 

Leather Washer Absorbs Shock 
Of Drill-Press Spindle 

On drill presses 
where a spring re- 
turns the spindle 
to normal position, 
wear and noise are 
avoided by plac- 
ing a heavy leath- 
er washer around 

the quill. This re- 
duces the shock 
caused by the col- 
lar on the quill 
striking the head 
of tlie casting. — H. 
W, Holt, San Ga- 
briel, Calif, 
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Heavy Objects Easily Lifted to Level of Truck 







Farmers* and 

others whose work neces- 
sitates lifting heavy ob- 
jects onto trucks can 
avoid much of the strain 
of this work by using a 
lever arrangement like 
the one shown. The de- 
vice’ consists of a plank of 
suitable length and thick- 
ness pivoted across a 
frame, and a crank- 
shaped slop located near 
one end for holding the 
plank in the raised posi- 
tion, The pivot frame can 
be merely a short length of wood nailed to 
two stakes driven into the ground. In use, 
the crank stop is turned to permit the plank 
to bo tilted forward 50 that the object to be 
loaded can be set on the end, which is pro- 
vided with cleats to.hold it. Then the plank 
is tilted up by pressing on the other end 
and secured by turning tire crank over it. 
If desired, a truck now can be backed in 
and the load rolled onto it. 

Walter C. Fahell, Brooklyn PJ. Y. 

Wood Auxiliary Jawa onC-Clamp 
Held by SKower'Curtam Rings 
To hold wood 
blocks used as 
auxiliary jaws in 
place while ad- 
justing C- clamps, 
one cabinetmaker 
secures the blocks 
with shower-cur- 
tain rings over 
which small screw 
eyes, driven into 
the blocks* are 
slipped. When not needed, the blocks can 
be removed quickly by detaching the rings, 
Jack Bronte, Grass Valley, Cal, 

Sandpaper Is Cut Uniformly 
At Edge of Saw Table 

Sandpaper can 
be cut smoothly to 
uniform widths 
and lengthy on a 
saw table. The pa- 
per is placed on 
the table against 
the sow fence, 
which then serves 
as a guide in cut- 
ting the pieces to 
uniform size. The 



edge of the table acts as guide for the knife. 
Laying the paper on the table abrasive side 
doivn prevents slipping, and an ordinary 
table knife shaken ed to a rough edge on 
an. emery wheel makes an ideal cutter. 

Harry French, Detroit, Mich. 

Arrow Painted Above Bam Door 
Guides Driver of Hay Load 

The difficulty of driving a. load of hay 
into a bam without being able to see the 
sides of the doorway led one farmer to 
paint a large arrow on the wall directly 
in the center of the opening. By observing 
this guide, the driver can enter without 
having ane side of the load rub heavily 
against the door post, which would uot 
only make it difficult for the team to pull 
the load, but might also dislodge part of it. 
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r PHE most common methods of turning 
i tapers are to use an attach merit li ke the 
one shown in Figs. 1, 2. and 6, and to offset 
the tail-stuck center ns in Figs, 3 and 4. 

In most shops a taper attachment is a 
sound investment because it saves time* 
'assures accuracy and extends the life of 
Lathe centers. It also La advantageous in 
duplicating tapers of different lengths and 
in boring internal tapers, Tapering by off- 
setting the tailstock, although Common 
practice, has several disadvantages. Pri- 
marily., the centers must be thrown out of 
alignment hy moving the tall center to- 
ward the operator- both lathe centers 
therefore remain parallel with the lathe bed 
ways, but the work is positioned at an 
angle corresponding to the amount of off- 
set. This arrangement results in inade- 
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and BORE Ut 



Explaining the most common 
sot ups f»r Tapering. facing and 
horinjf, and the correct way of 
grinding lathe tools and drills 



quate bearing surfaces between 
the iathe centers and work cen- 
ters, thus eventually destroying 
the accuracy of the lathe centers 
for straight work. 

Tapering with the tailsfcock set 
over requires a new adjustment 
with each change in length of 
taper. An easy and accurate 
method of determining the amount of taper 
is to mark off approximately two thirds of 
the entii'o tapering length, in even Inches, 
as in detail A of Fig. 7. and then "mike! 
both ends as in detail E until the difference 
in thousandths of an inch of the estimated 
length corresponds to the taper per foot 
desired. For example, assuming that the 
full lenglh nf a Morse taper is 5 7 k in. r an 
estimating length of 4 in. would call for a 
difference of .208 in. between the large and 
small diameters or .052 in. per in. of length. 

The difference between the diameters of 
the two extrema ends of a tapered, piece of 
work, expi-essed in inches per foot, is 
known os “taper per foot/* Tapers most 
commonly used in shop practice are the 
Morse h Brown & Sharpe and pin tapers. 
Details A, B and C of Fig. E> show the dif- 
ference between both ends of each taper 
based on a 1-in. large diameter and a full 
12-in. length. The Morse tapers and the 
Brown fit Sharpe tapers are classified as 
No. tk 1, t y 3. etc., and No. 1* 2, 3, 4, ole.* re- 
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chuck is quick-acting and saves much 
time when a number of parts are to be 
faced. Short cylindrical work can be 
held in a 3-jaw universal chuck or a 
4-jaw independent cbuek r and work of 
irregular shape can be held on a face’ 
plate as in Fig. 13. Shafting and similar 
work often is held in a chuck with the 
aid of a steady rest, or is mounted be- 
tween centers and rotated with the aid 
o£ a faceplate and a lathe dog as in Fig. 
115. Work Lo be drilled, bored or other- 
wise worked internally should first be 1 
faced. In facing operations, the cutting 
tool is started at zero center and ad- 




@ WtMK HUD OH MAGNETIC CHOCK 



spectively. A taper means both, angles 
combined, the angle remaining constant 
regardless of length, Based on a 6-in. diam- 
eter pifieti of work, n tj-in. taper corresponds 
to a 2&-deg. Included angle and would cone 
itself out on an exact 12- in. length as indi- 
cated in detail D, Fig. 8 shows the stand- 
ard tapers Used for shanks and arbors, 
Work to be faced is held in numerous 
ways. A magnetic chuck. Fig, 9, is ideal 
for disks. The work is held securely and 
both sides may be faced accurately. The 
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vanced toward ihe full Work diameter. 
Work speed when facing should be kepi 
just below the vibration point; there- 
fore rate of feed should he den-eased as 
the circumference o£ work increases. 

Regular right-hand or left-hand turn- 
ing tools often axe used lor fating work 
hold between centers, but better results 
aro obtained in all facing operations if 
a tool hit is ground especially for this 
purpose. Fig. 11 shows the various an- 
gles of such a took A half-center which 
provides clearance for the tool when 
facing work held between centers is 
shown in Fig. 12. When shaping this 



center care should be taken to avoid 
grinding closer than to within !k in. 
of the centerline or the center will act 
as a cutting tool. The point of the 
tool must set on the centerline of the 
work to produce a flat cut and to 
avoid inlorferencc with the recommended 
clearance and rake angle. Depth of the 
roughing cut should not exceed 11 b in. If 
depth of the finishing cut is held within 
,010 in. and the correct speed and feed, 
are applied, the surface finish should be 
satisfactory. 

Drilling, boring and reaming all add up 
to machining a hole. However, a hole can- 
not be hared unless it has been drilled large 
enough to clear the boring tool. A drill 
should cut accurately regardless of how 
the hole is to be finished . This is especially 
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aluminum oxide of 60 grain, K 
grade, about 6 in. in diameter- It 
should be operated at no less: than 
4000 fiJip.m. 

When a hole is to be sized with 
a reamer, the drill diameter 
should be Vn in, under that of the 
reamer; using a still smaller drill 
and taking an Intermediate bor- 
ing cut is the lues l practical for 
maximum accuracy. Generally, 
die less material removed with 
the reamer the more accurate the 
hole. Reamers can bo kept in 
good condition by going over the 
cutting edges very lightly with an 
oil stone, frig. 31, each time they 
are used. This practice makes 



true if a drill ig actually to finish a 
is to be followed by a reamer. J 
operation will correct any out-of-round or 
tapering hole resulting from an incorrectly 
ground drill provided that a sufficient 
amount of material remains with which to 
correct the error. 

A drill oven of the highest grade is only 
as good as its two lips or cutting edges. 
Wbero a substantial amount of drill-point 
grinding has to be done, there is no substi- 
tute for & drill-grinding fixture. Fig, 17 
shows how a number of drill points are 
ground for drilling different materials. 
Fig. IB shows how the lip clearance should 
appear hack of the cutting ENlge, and also 
a typical drill-point gauge, which is indis- 
pensable even to a skilled grinder. The 
clearance can he more easily determined 
with the eye than can the length and angle, 
bearing in mind that both lips may appear 
to be of the same angle but may vary in 
length, or vice versa. Grinding of a drill 
free-hand should be done on the wheel 
face. Mechanical drill grinding usually is 
dune on the side of the whceL The best 
wheel frtr this purpose is one of vitrified 



grinding unnecessary as it removes all fine 
particles of metal pressed against the cut- 
ting edges. This idea alsu applies to drills. 
To drill and ream a hole, chuck the work, 
then faee it and make a hole with a small 
drill. Follow this with an undersize drill. 
Fig, 19, and then ream it as in Fig. £Q. 

While it is customary to hold nil drills 
under ^ in. in si ze in drill chucks, the am- 
ateur machinist will get batter results by 
using drills that have Morse-taper shanks, 
especially for thrills oVOr 3 /o, in, in size. 
Work may be drilled by rotating the drill 



134 



POPULAR MECHANICS 





rather than the work, as in Fig. 
16, which shows a taper-shank 
drill held in the ho ads took to 
cross-drill a cylindrical bar with 
the aid of a crotch center. 

Boring is one of the most com- 
mon machining operations and 
requires slightly more practice 
Ilian turning to do accurate 
work. The advantage of boring 
is that any size hole can be pro- 
duced after drilling a hole large 
enough to provide clearance for 
the boring took A -in. hole can 
be bored to a diameter of 6 in. by 
using larger and more rigid bor- 
ing tools as the diameter of (he 
bore increases,, and it is possible 
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to work as dose as ,602 and oven .001 in. of 
the desired size. Also, you can do internal 
threading with a boring tool as pictured in 

Fig. 23. 

Boring tools are of the plain, or inserted 
type. Fig, £5 shows a plain or solid type 
tool mounted directly in the tool post. This 
type usually is intended for small bores 
but sometimes is made from tool 

Steel to bore holes as large as 3 in. in diam- 
eter. Fig. 24 shows a small boring tool of 
this type, which is snppoi-ted in a specially- 
made holder. A boring tool having an in- 
serted bit is shown in Fig. 22. This tool 
lovides maximum rigidity and Ls used in 
oring large holes. It is economical as the 
small bit can he replaced. The holder is 
adjustable vertically to substitute for the 
rocker adjustment used on other boring 
tools. Whether the boring tool is of the 
solid or inserted type the shape of the cut- 
ting section is the same. Fig. 27 gives clear- 




ance and rake angles 
recommended for 
buring tools. All 
lathe tool hits may be 
ground on a 4-in, cup wheel as indicated. 

If work Is to he turned after boring, it is 
mounted on a mandrel and the assembly i-S 
held between both lathe centers* or it is 
held by chucking one end as in Fig. 36, 
Short bar stock can be turned, drilled or 
bored when accurately trued in a univer- 
sal or independent chuck. Long bars, how- 
ever,. require the use of a steady rest, which 
must be adjusted correctly. After truing 
the end of the work, place the steady rest 
close to the chuck, holt it down and adjust 
the three bronze jaws so that they barely 
contact the bar. Then, Te lease the top jaw 
and slide the steady rest into operating po- 
sition, After again bolting the rest to the 
bed, adjust the top jaw with a atrip of pa- 
per about .061 in. thick, as in Fig. 14, to 
avoid binding. If the bar does not run true, 
either it is bent or the chuck is defective. 

Chucks should be handled carefully* If a 
chuck does not screw' off the spindle easily, 
a length of brass bar used as in Fig. 15 will 
do the trick. The Internal threads of the 
chuck can he cleaned with a length of 
Spring wire shaped and used, as indicated. 
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Shelf for Draftsman’s Instruments 
Swings Under Table 




Instead of keeping his drawing instru- 
ments and other equipment on a table or 
chair near bis work, one draftsman at- 
tached a swinging shelf to his drawing 
table for holding these articles. The shelf 
is a piece of hardwood of suitable dimen- 
sions, and ia attached by pipe and fittings. 
By leaving two joints loose, the shelf can 
be swung out of the way when not in use. 

J. B. Banc her, Montreal Can, 



Handy Fillet and Radius Gauge 
Cut From Celluloid 

As a timesaver 
in checking fillets 
and radii, this 
handy gauge, 
which can he cut 
from celluloid or 
clear plastic* will 
be useful to cabi- 
netmakers and 
metal workers as 
well as to homo 
craftsmen. The gauge need be only as large 
as a pocket comb. All radii are laid out by 
compass* then routed and filed smooth. 

Jules Duchin, Bayonne, N. J. 




Stain-and'SUellac Mixture 
Speeds Wood Finishing 

The usual two operations of finishing 
wood by staining and shellacking can be 
combined easily to saye time. To do this, 
mix boiling water, 1 ot, with the required 
amount of stain powder, and then add bi- 
carbonate of soda, 1 az. This will saponify 



the water and permit the addition of 4-lb.- 
cut white shellac* 2 oz. Let die mixture 
cool, then spray or brush in the usual man- 
ner, In storage, this mixture will keep just 
as well as plain water stain. 



Replacing Auto Valve Springs 
Without Removing Head 

The job of re- 
placing auto valve 
springs without 
removing the cyl- 
inder head is made 
easier by the use 
of thig little tool, 
which holds the 
valve down whije 
the spring is com- 
pressed to remove 
the keeper. The 
tool consists of the 
shell of a discard- 
ed spark plug and 
a short length of rod held by a thumb 
screw as shown. A hole is drilled and 
tapped in the spark-plug lock nut for the 
thumb screw, and the rod is inserted 
through the plug and bent to shape. To use 
the tool, remove a spark plug* screw in the 
shell end turn the rod until the end rests 
on the valve. Then push it down and 
tighten the screw to lock the rod so that 
the spring can be compressed. 





Spray^Gun Top Can Be Attached 
To Any Size Glass Jar 

If you have a suction-lype spray gun you 
can easily adapt it for use on any kind of 
glass jar that may be available. Cut a hole 
in the lid of the jar foT the fluid tube and 
fasten the lid to the regular spray-gun top 
with a short machine screw. If the fluid 
tube Is too short to reach well into the jar* 
it can be extended with a short piece of 
fiber or metal tubing. 
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Tapping in Lathe Done With Chuck and Collar 

He™ is a simple way 
of using a drill chuck to 
do light tapping jobs in a 
lathe. This method is ac- 
curate and much faster 
than hand tapping. To set 
up the lathe for the work, 
first turn a metal collar 
that will slip loosely over 
the chuck shank, making 
the collar just wide 
enough to prevent the 
chuck from seating firmly 
SO that it can be rotated 
when placed in the tail- 
stock ram. In use, center 
the work to be tapped in 
the lathe chuck and hold 
the tap in the drill chuck. 

After starting the lathe to 
rotate the work, feed the 
tap Into it by advancing 
the taiktock while you 
grip the drill chuck, with one hand to keep advances into the work, but when the tap 
it from, rotating. On light work you will reaches the bottom of the hole the chuck 
hud that the chuck can be held as the tap will spin. 



Samples Wound on Shade Rollers Are Easily Inspected 

Merchants will not only save lime, but 
will prevent soiling or damaging their yard 
goods such as oilcloth by frequent han- 
dling, if they show only samples of the 
goods instead of unwrapping and exhibit- 
ing entire bolts. The samples are wound 
on window-shade rollers, which are held 
in a frame on the counter. The frame con- 
sists of two wooden strips long enough to 
support, the deshed number of rollers, and 
two end pieces that join them as shown in 
the detail A length of split garden hose is 
slipped over the lower edge of each strip 
to protect the counter and prevent die 
frame from sliding whan the samples are 
pulled out for display. 

Rubber Ball Forms Shield for Lens of Flashlight Carried in a Toolbox 

To avoid damage to the lens of his flash- 
light when it Was. tossed around sit his tool- 
box, one mechanic cut the side from a small 
hollow rubber ball and then slit the edges 
of the opening so that it could be forced 
over the lens cap to cover it. This provided 
a resilient shield that could be taken of! 
or put on with ease. 

CA light oil generally is more efficient than 
a heavy oil for a car, since oil must flow to 
bearings, piston rings and similar parts 
before its lubricating action can begin, and 
heavy oik will not flow readily between 
such closely fitting parts. 
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Lighted Box Under Counter Top 
Helps Customers View Negatives 




Merchants who accept films for develop- 
ing and printing can build additional good 
will among their customers by installing 
under the glass of a counter top an illumi- 
nated box for viewing finished negatives. 
The box, which can foe made either of 
wood or metal, is fitted with a lamp bulb 
of low wattage and covered with a sheet of 
opal glass, which diffuse-: the light so that 
negatives held over it can be viewed easily. 
Vents should be drilled or punched in the 
box to dissipate heat The box is held in 
place by metal hooks slipped between the 
counter glass and frame as indicated. 

Bruce Macintosh, Galveston, Test* 



Heavy Holler Laid on Leather Belt 
Squeezes Out Cleaning Solution 




| — tv 'j — I After cleaning 

(J £/| grease and dirt 
fut from a machine- 

submce / pulley belt of 

V / leather or cotton 

by immersing it in 
a naphtha, gaso- 

if /■ 'X- ^ ■ n e or ° * h e r 

\ if cleansing solution, 

■ yj_ it tan be dri ed. 

htEAv/T^-- ■ quickly by ex- 

ihxleh; WIT lending it on a flat 

surface and laying 
on it a heavy roller such as a length of 
bar stock of suitable dimension. Then one 
end of the belt is pulled up T causing the 
to move along and squeeze the belt 
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The heaviest roller available should be 
Used in order to squeeze out the liquid. 

W. F. Sebaphorst, Newark, N. J. 

Large Beam Compass Assembled 
From Pipe Fittings 

Pipe fittings are 
used to make the 
beam compass 
shown here, which 
will he found suit- 
able for laying out 
circles or arcs of 
very large diame- 
ter as the beam, or 

horizontal mem- 
ber, can be of any 
length desired- 
One end of the 
beam is threaded 
to screw into a tee. 
in one end of which a 4-in. nipple is 
screwed tightly, the other end being point- 
ed. A pipe cap on a short nipple is screwed 
into the upper end of the tee as a hold 
■down for pressing the point into the work. 
Another tee, of ^-in. hare, glides on the 
beam, and a 4^-in. nipple, pointed like the 
other, is screwed into it This nipple is 
threaded 50 that it can he screwed against 
the beam to lock the nipple. 

Julian N. Weathers, Sheffield, Ala. 

Bulky Freight Is Handled Easily 
By Using Auto Lift 

The owner of a filling station uses his 
auto lift to load or unload oil drums, and 
other heavy freight. To do this, roll a drum 
on the lowered, lift and raise it to approxi- 
mately the height of the truck bed. Then 
back the truck into position, adjust the lift 
flush with the bed and roll off the drum. 
Cpi. Harold A. George, Kee-der Field, Miss. 
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Molding Head on Circular Saw Cuts Recesses 




Hound recesses in ash trays, small bowls 
and similar pieces can be cut quickly on a 
circular saw of the type on which the table 
or saw blade can be raised and lowered, 
A molding head is attached to the saw man- 
drel, although the work can be dene with 
a regular blade. For a pivot on which to I'O- 
tate the work, a bolt having the end ground 
to a point is used. It is held directly over 
the centerline ol the molding head by two 
lengths of flat iron* which are screwed to a 
board or auxiliary fence. This is clamped 
to the regular saw fence as shown, ‘With 



the work fitted to the pivot, the saw table 
is lowered gradually until the required 
depth of cut is reached, Then the work is 
rotated to complete the recess, This meth- 
od is faster than, lathe work and can be used 
to good advantage in production runs, as 
the cut requires a minimum amount of 
sanding. The average circular-saw mold- 
ing head will cut a recess of 4-in, diameter 
by % in. deep. Special long knives or larg- 
er heads can be used if needed, the shape 
of the cutter being immaterial so long as 
the actual cutting end is not too wide. 



Printing Warped Envelopes 

Feeding envelopes into a platen press by 
automatic feeder is sometimes difficult be- 
cause the envelopes do not he flat, causing 




Simplified by Metal Fingers 

them to slip past the gauge pins, I solved 
this problem by cutting and bending two 
lengths of flat clock spring Id the- shape 
shown, and then inserting the ends in the 
tympan sheet, where they are held by seal- 
ing wax to act as fingers for work fed 
against the gauge pins. The fingers guide 
the envelope.? to the gauge pang and hold 
them even when the press runs at high 
speed.'— G. T. Clayton, Los Angeles* Cal, 

Clf radiators are painted when they are 
only moderately warm, the finish will last 
longer than it would if they were painted 
when either stone cold or very hot, since a 
moderate heat tends to bake the paint on, 
but extreme heat cracks the finish. 
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Knife Blade Set in Contour Pen 
Cuts Ben Day Speedily 




Trimming the edges of Ben Day and sim- 
ilar transparent application patterns can be 
speeded greatly by using a knife formed by 
clamping a thin blade between the Jaws 
Of a discarded contour pan. Such a knife 
can be made by grinding down a small 
blade so that it fits snugly in the pen. Then 
both blade and pen are cleaned and tinned 
and sweat-soldered together. 

Ronald L. Ive^, Tooele* Utah- 

Iron Caps Slip Over Long Ptpe 
To Keep It on Truck 

In my work as a tmcker, I nften haul 
Jong pipe, rods, etc., that project from both 
ends of the truck Jiody, and experience 
considerable difficulty in preventing the 
material from slipping either forward ar 
backward when traveling over hilly coun- 
try. The trouble was finally avoided by 




making holders of 0-ip. pipe Ilka the one 
shown. These were slipped oyer bundles 
of the material and fitted with chains for 
attaching to the truck body as indicated. 

Arnold Malpass, Victoria* B, C. 

Gambrel Hooks Are Adjustable 
To Suit Various Animals 
Instead of hav- 
ing several gam- 
brels -of different 
lengths for sus- 
pending animal 
carcasses of vari- 
ous sixes, a butch- 
er uses this ad- 
justable one. A 
5-ft. length of 1V!>- 
in. iron pipe is 
drilled at suitable 
intervals to take 
%-in. eyebolts on 
which hooks are 
filing for suspending a carcass. The pipe is 
held by a chain as shown, the eyebolts be- 
ing spaced as required for either largo or 
small animals. — D. Bruyer, Burbank, S, D r 

Whistle oti Gasoline-Pump Hose 
Tells When Tank I* Full 





When a motorist tells Dale Watson, own- 
er of a gasoline service station of Lasara, 
Tex., to “fill 3 er up h n the service station pro- 
prietor does so without looking into the 
filler hole to see when the tank is fill!.. Air 
displaced by gasoline as the tank fills 
sounds a small whistle on one side of the 
filler hose nozzle. The whistle is mounted, 
on the end of a short flexible hose as indi- 
cated, When the gas level in the tank 
roaches the bottom of the short hose, air 
cannot enter and the whistle stops. Length 
of the extra hose is determined by the 
lengths of the tank filler tubes most com- 
monly serviced. A leather flange at the 
upper end of the hose nozzle Jits over the 
tank filler tube to help prevent displaced 
air from escaping without passing through 
the whistle. 

Gene Smith, itaymondville, Tex. 
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AUTO RADIO CONVERTED 
FOR A.C. OPERATION 

By Joseph Vanplla 

IF YOU have an idle auto set. that em- 
* ploys a non-synchronous vibrator— 
and most, of them do — it is a simple mat- 
ter to change it over for 110- volt a.c. 
operation in your home or office. The 
receiver can be installed in a console cab- 
inet or in a desk drawer as illustrated if 
sufficient ventilation is provided. 

First remove and discard the plug-in 
vibrator unit. Next, ground point “B” on 
the power transfoiTner; this is done by 
simply tracing the lead in the vibrator 
socket as indicated in Fig. l f soldering a 
flexible lead to the socket prong and 
bringing it out to a spring clip on the 
metal case as shown in photo A. Now 
disconnect the fbvolt dynamic speaker, 
photo B, iti the set and substitute? a per- 
manent magnet type speaker. Connect a 
6^-Volt, 4-amp. filament transformer, as 
indicated by the dotted lines in Fig. 1, to 
the input Ehvolt "hot" load at point “C"; 
the other secondary lead goes to ground 
on the chassis, ff lire set uses an 0Z4 rec- 
tifier tube, ehange to a type tiXa. To do 
this connect a wire from the filament 
prong lug of one of the other tubes to pin 
No. 7 on the 0Z4 socket and connect its 
No. 2 pin to ground. If excessive hum is 
present, use a Jo-hy, 75-ma. choke it] 
place of the resistor at point "D." 



’ 'switch 

OK 3*=" 



NOTE 

REMOVE VIBRATOR 
AND DISCARD 
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THREE-TUBE EIGHT-WATT "CAKE 

By Stan Johnson 

CFLENDID tone quality and plenty of 
K -* volume are features of this practical 
and easy to build phono amplifier which is 
conservatively rated at S watts of audio 
output, or about twice the volume that 
could be used in the average room of a 
house. The secret of its excellent tone qual- 
ity lies In the use of a circuit employing 
degenerative Feedback. Hum and all forms 
of distortion are thus reduced to a very low 
value. Only three tubes are employed; n 
6VG-G may be .'substituted for the tkLG-G 
output tube Without any circuit changes. 
Ordinary gunmetal-finish cake puns are 
used for the power unit and amplifier prop- 
er.; any pans of similar dimensions may be 
employed as chassis bases. Building the 
amplifier and power supply In two separate 
units has one important advantage; the 
3M-vdt power supply unit may be used 
later to power a small amateur transmitter. 

The power supply transformer should 
have three windings: a 6.3-volt winding for 
the tube heaters, a 5-volt winding for the 
type-86 rectifier tube, and a high-voltage 
winding providing about 330 volts each side 
of the center tap at 100 ma. or more. 

A schematic circuit diagram for the pow- 
er supply unit, photo A, appears: in Fig. 1 
and the pictorial wiring diagram in Fig, 
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PAN” PHONO AMPLIFIER 



1-A. Filter condensers C>. and Cm. may he 
either 8 or Ifl-ndd. dual electrolytic units. 
Output voltage leads for the tube heaters, 
the high voltage Expositive and common 
ground are brought out to a 4-prong socket. 
A 1-prong plug -end-cable connector about 
2 ft. long is used to couple the power unit 
to the amplifier. 

All parts used in the amplifier unit, photo 
B, are standard values found in any well 
stocked eJtperLmcnltr's jutakbox. Tile uni- 
versal output transformer should be o£ 
good quality. The taps selected must match 
a iOCO-ohm load for the tube, A PM speak- 
er any size from 8 to 12 in. may be used. 
This is mounted on a pressed wood panel 
2 ft. square supported by simple wooden 
end pieces as .shown in tbe photo at upper 
light. The schematic circuit diagram for 
the amplifier unit is Riven in Fig. 2 and the 
simplified wiring diagram for this unit ap- 
pears in Fig, 2-A. 

To operate, plug your record player, ei- 
ther crystal or magnetic pickup type, into 
the “phono” jack, set the gain control (ft?) 
at about half level Find switch on the am- 
plifier, If there is a loud howl in the speak- 
er turn off the amplifier and reverse con- 
nections 1 and 5 on the, speaker output 
transformer. Detailed student ma terial list 
H-338 is available from Popular Mechanics 
radio acid electronics department Upon re- 
ceipt of ordinary letter 
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HINTS 



?A) All soldered connections in ra- 
dio -eiireupht should he rnechonitalJy 
strong and fr-ae from corrosion t# 
ha electrico 13 y- effidont. Rosin core 
wife lolder is used f*r rhfi pur- 
potej heot the work fhoroughly, 
and ovoid Phe irw of acid fliri 



fl) Dull Jodg«d between vari- 
able condenser plot*! Can- 
loin minute metal parities that 
Wil <avie crackling; noises wli-srt 
runing. A pipe degmsr fun be- 
tween the plate! Pi shown will 
cUctn ihertr, fo An offset screw 
driver it handy tor removing 
lighl-fitting Iuh$i from chassis 
Pockets.; on ordinary screw driv- 
er moy be bant for the purpose 



(D) Crocks and lean in speaks 
oi co-ites are easily reppjr B d 
wilh radio servict temenF 



[EJ Scotch tope holds aiEpdul-ed 
porls for Soldering; (F) Separate 
o^-off loggia switch for small Set 
having cambinoHan line twitch 
□ nd volume Canrral but no pilot 
light. Con oecred in Series wirh 
line <ord if permitl preserrrng of 
volume conrro-l for desired volume 



[6) Bast signal pitkiip position, 
tqr pprlpbfe tet employing ex- 
tension type loop onFenno,- tH) 
Telechron robot tlmor for lurn- 
ing rJ on , ‘ r or ‘'-off' 1 radio receiv- 
er, light, ePe.j al predetermined 
moment!,; (I> Simph? bote and 
po-ial assembly for Rodent sets 
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THAT BELONG TOGETHER 



#w* ivu 






ij&i- 

/m^ 









''Airacobm, A’i'endtf, Corsair, Hell- 
cat, Lightning, Mustangs Thunder- 
bolt, Black Widq W ildcat**— these 
and other equal!;, descriptive fighting 
names were the scourge of the vaunted 
Luftwaffe — have al l bu t cleared Jap- 
infested skies/ There's One more 
name co ti) rt) a y to all of them that just 
naturally h«Wn^ with such a world's 
champion team and that is CHAM- 
PION Spark Plugs, 

The Champion Spark Plugs you buy 
for your f;ir ate blood brothers U> 
these air draft Champions, Nature Ely 
they iosjfre an e^tre measure Q f per- 
forma:!i e, economy and depend- 
ability in every engine, 

ION SPARK PLUG COMPANY 
TOLEDO l r OHIO 



OCTOBER, mS 
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CHANGING THE MEASURE OF RAILROADING 



It Wii September in 18S6. All along the 
Cotton Belt, from Bird's Point, Mo,, to 
Texarkana, old spikes came out. Kails were 
shifted. New spikes sank home under swing- 
ing hammers. The entire railroad was 
changed from narrow to standard gauge 
over one week end. The Cotton Belt had 
stepped along with the times. 

This railroad is still stepping along. Ic is one 
of 88 railroads and major industries where 
General Motors Diesel locomotives are 
changing the measure of railroading. 



Watch what happens when complete lines 
and systems are GM Ditselired. Far faster 
freight hauls. Quicker, more comfortable, 
and more reliable travel for passengers. 
And reduced maintenance by sturdiness chat 
goes a million miles or more without major 

overhaul 1 

Yes, the measure of railroading is changing 
— for the better. And GM Diesel locomo- 
tives are helping to bring about this new 
benefit for the railroads, for the country, 
and for you. 



Oh Mate Wat ta Win 


[855 


LQCOaOTIVli..., 


fifCTBG-AfOnVf DIVISION, l„ g™,,. n 


Buy WORE Bends 




HUGH (hipibEi 
MULTIfLl UNITS 


£ W EPU JT p \ t?PlH:3,f Pl ™ r MelfV i3 - 




| DIESEL 
1 POWER 


LH WN Et . . U4 i* 20Oa Jf.f. CLEVELAND D*5£l FUCJHE flil/JSOftl, Clwn'nnd M 061, 
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Fig. 1 



Marfak cushions the blow, sticks to 
ihc job, doesn't spatter when given 
(he hammer test. Ordinary .lubricant 
spatters in all directions, flying away 
ft™ the job. 



Marfak chassis lubricant is scientifically de- 
signed to fully protect bearing surfaces against 
the destructive action of friction and road 



THE REASON WHY: Texaco Marfak lubricant 
provides a tough, adhesive film that cushions 
chassis bearings against road shocks, increas- 
ing the riding comfort of the car and adding 
substantially to its life. Marfak maintains 
its consistency at the outer edges of the bear- 
ings, sealing itself in and sealing out grit 
and dirt. 



Here's how your car feels after 
MARFAK chassis lubrication 



Fig* 2 



A lubricant that is 
lacking in cohesive 
and adhesive qii&Ei- 
I its squeezes out of 
[he bearings. 



J 

The cohesive and 
adhesive qualities 
of Marfak chassis 
lubricant keep it 
together and stick- 
ing to the job. 



Shock, You cat! feel its cushioning effect as and resist any tendency to wash-out, jar-DUb 

you drive. Marfak has cohesive and adhesive stpeeie-out, see Fig. 2. 

quali ties that make it cling to bearing surfaces Turn to Marfak protection today ! 

THE TEXAS CQMFANT 




&oaT mm rht TW*tn 5T1B THF1THJ on Sunday nights will, INHES NEllDN 
□ fid Famous- giresl ilari. See yauf newspaper f-pr time and itotlcn. 



^to^^W^T£XACO DEALERS 




OCTOBER , 1945 
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Swift action □ gmn.it danger and: lAwItiiMtl dfr- 
man d i ttnihnt wlgllarna er* Hi* part of *cput car 
pellet and yimnrf fBffatIHiy In their equipment. 
Thai's why theuiandt of pallet car* throughcvl 
America are; equipped with AC Spark Plugs, Thue 
plugt are serviced by maintenance crewi* the 
usual practice being la dean and rflgap them every 
3 ,D &0 mllef, at recamnended by AC— warn plugs 
being replaced promptly with AC* of correct Heat 
Hiinga far today's fuels. Why net Lntvrt Utmost 
wltoMIty In spark plug performance for your en- 
glna, by fallowing the same easy method? Your 
ur will Hart easier, run better and cave you 
money Iti fuel and 4>l eepertit, 




DON'T LET UP NGW-KffP ON BUVNQ 
WAR BONDS - LBl^S FJNfJN I Hi JOB 
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A Billion Dollars' Worth of Dams 

IgjHtjfcjjjed from page 69] 

Tn still another room, men peer through 
windows at the behavior of water freighted, 
with bentonite, a colloidal clay that allows 
currents to bo studied. The water coming 
into a reservoir is cold, therefore dense, 
and it carries silt, which is heavier than 
water. Thus it flows right under the still 
water in a “density current" which may 
Carry it clear down In the dam itself. Can 
reservoirs be so designed as to be self- 
scouring, flow the stlt-laden water right 
through and thus increase the useful life 
of the reservoir? 

Those engineers deal with true planetary 
forces, almost incomprehensible in magni- 
tude. Backed up behind Boulder Dam, for 
example, are nearly -ID billion tons of wa- 
ter, which have sunk the planers crust 
about five inches, and wiU sink it further. 
Hundreds of small earthquakes and earth- 
slips in the vicinity are attributed to this. 

The silt-laden Colorado once built a delta 
Dut into the Gulf of California at about 
one-third of a mile a year. Now the silt- 
free stream is instead cutting back and 
melting away its delta, working upstream 
about three miles yearly. 

Other government departments and oth- 
er governments have boiTowed freely from 
lh.es resources and the brains of the bu- 
reau's engineering division. Several hun- 
dred studies are going on all the time. 

Since this i$ a tax-supported public prog* 
ect, its data are open for public use. Sav- 
ings to taxpayers direct, which are many 
times the division’s budget, are probably 
matched by savings to private industry* 
which freely uses the bureau’s studies. 



Science is the Umpire 

tCoiitirfiiMid from ■pflgje 47) 

lesser known sports. The styles of experts 
will he studied at home by television to 
improve one's own game. 

Sports reporter as we know them will 
fade out almost completely. Bright young 
experts at the home office desk will Cover 
the game and sports writing may assume 
an editorial or interpretive slant 
There will be distinct changes even in 
sports commentating. Radio reporters to- 
day cover games from an enclosed remote 
booth to drown out the noise of the spec- 
tators, A noise-cancellfltion microphone 
will enable the radio reporter to describe 
the game as he walks up and down the field. 
AH crowd noises will be kept away by 
the "lip mike” which was perfected for 

(eeniSw *4 ia pag? l- 5 Q> 
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All through this wa r„ thousands of letters 
have been pouring in from our fighting 
men on all fronts. In every instance* the 
letters tell how Hariey-Davidsons stand 
up under severest conditions of heat* cold* 
mud* rain and snow. Always* the letters 
end something like this — "Want ro get 
this war over quickly and get back to 
those good o Ed motorcycling days. A new 



Harlty-Davidson will be my first fcmy+ M 
Qkay,, fellows. The new liarl ey-Davidifins 
will be ready soon after the shooting is 
over. And you ran count on it that they 
will have the same stamina* rugged con- 
struction and dependability that made 
them World Champions before the war 
— world beaters during the war. 
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Se/f-Po/ishing 
Simonii Shines with- 
out Rubbing * . , Gives 
longer Lasting luster 

Don 1 ! Eifivy «lliiri. Yaw 
nan be a* brightly f-patleti oi Ihe 
bail- at than— and oh ID frailf/t 
Marrly flow So If-P uli iJi i rig 5 imis- 
»»ii 6ri1« ybiir flcrpri, No rubbirig 
— 'no polish iog — ju^l Icl it dry, 
Thti'-PrtiioK 
I iiyt I in css rhah luill Ond loili. 

S*Pf-Pel!ih[nfl Siniop^i 

wash oil and have to be replaced 
niry Piwday!, (i wBar» r ia Psti, 
much like the or initial 5IWONII 
long lorntUf far' enduing fctavEy 
an a ulema biles.. Cl c an i og '-s » 
ea»y, loo. A tJapip eloih whifki 
pff dull and dirl and your floors, 
shine like new again. So,, do Fry 
&*1f-Poli*h|jtH Simajilz- — but 
Soon! Sold by gtorery.. hardware,. 
driJ-gr polnl and deportment shores 
everywhere. The Simohil Coni' 
pany P Chi fa&o r III 



use in Army tanks. With the lip mike, a 
gadget an inch wide and weighing less than 
two ounces with harness, cord and plug, 
the future sports radio announcer will bo 
able to keep out all extraneous sound while 
almost oil top of l be play. 

If you are one of America's 15,000,000 
howlers there are pleasant surprises ahead 
for you. An automatic pin setter is ready 
and an is a mechanical "Eirujtein,” a calcu- 
lator understanding strikes and spares, to 
keep score. 

Fishermen and radar will go down to sea 
together in the postwar era. Deep-sea 
boats, A, Paul King of the Beach Haven 
Tuna Club of New Jersey testifies, will be 
equipped with electronic detection units 
that, spot schools of fish miles away. Amer- 
ican destroyers, using the magic beam, 
have often blown up schools of fish, believ- 
ing them to be submarines. 

Even such a placid game as chess will 
be influenced.. Arrangements are already 
under way foT American-Russian team 
matches by short wave. 

Science will eliminate the guesswork 
from almost every sport but one. No prog- 
ress has as yet been reported on a device 
to beat the horse races. 



' It's Impossible But We'll Try It!’ r 

(Confirmed fr&m page ill) 

Its role then was that of spotter. Once 
survivors of a disaster were found it could 
signal a flying boat or surface craft to make 
the rescue. However, squadron officers had 
been experimenting with an old parachute 
harness attached to the end uf a line for 
possible use by an airship in an emergency. 
Culbertson was carrying this apparatus. 

Arriving close to the dye patch, Culbert- 
son dropped a smoke float in the water to 
mark the location and to signal the PBY. 
The flying boat came over and had a look 
but didn’t dare risk a landing. F or once the 
surface Was too rough for a Catalina. 

With the motors throttled back Until he 
just had steerage way against the wind 
Culbertson settled down close to the sur- 
face and moved up to the life raft. The 
occupant was soaked and shouted that he 
couldn’t last much longer in that sea. "Ill 
lower a chute harness to you," Culbertson 
shouted back. ' 'Wave your hand when you 
have it tied on[” “Right] n came the answer. 
The harness was lowered out of the air- 
ship’s opened door. The flyer signaled and 
three of the creiv hauled him up. They 
dried him out over the cabin heater and 
gpve him hot snup. 

Then Ace got a surprise. The rescued 

(Cun firmed In page 152} 
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ue/treR moments wm 



fresh Eveready Batteries 




'TN to fmrtg vp f de<?r — one of ffie bays 

wants the phone.,/* 



fr EvE READY >f No, tt dry cdls an> .dill serving in vitally im- 
portant ildii telephone equipment fur our Armed Forces. 

13 Mt substantial quantities of these Axtru-pcmrcrfuL, long- 
hfo batteries arc available fur civilian use— for radios, ipiition 
systems, doorhdla, blliszcra and other battcTy-operated devices. 

Famous “EverEiady” No. tl dry wlb give you dependable 
pcrfonnsncE and a full measure of long, trouble-free service. 
Ask For them by name at your denier's. 







fAc r tmdf-marit* “Rvtnuiv" ««/! “lirnHor” dwtiimrinfi pn-jrfirrfis af Siifitfjuil Ou-Ppu-ti !nt - 
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LHS hat never turned 
out beWet pipes, doc: more pipes, 
i ii the 50 years of LHS pipe-mating 
And yer, so tfrest is che JeaaajiJ dial 
deafens" stock due often depleted. 
But, good nca-s — with, ’nn.r's end, 
more and aiuie LHS pipes rtf* 
now r available for Oof -civlLian 
fjjends. Not all models. yet, 
but a big selection, and all 
pre-war quality and work- 
manship. Voelt dealer 
has them. 



mmsi 




^jTif^ifiii'r it AT ALL GOOD DEALERS 

■ mpnrl?d t»r5flt, 

, UK- B^ld bo^d. 

?fdln Ofld nn li q up* 

0*iitws . . iT,H] 

KEEf H |U>"* 
mi* ffluns 






man walked forward, thrust out a hand, 
and said, ‘Thanks, Pate," Ace said, “Huh?” 
and looked closer. The man wrapped up 
in the blanket was a former college wres- 
tling opponent, Frank Baldwin, a Marine 
Corps pilot, 

Ace's dextero-lls handling of airships 
comes from much practice In standard ma- 
neuvers, then trial in all the situations to 
which such maneuvers could be adapted. 
An airship, he maintains, will do practical- 
ly anything except loop. The cabin begins 
to fall back into the envelope when you 
approach the vertical, he explains sadly. 

Such pranks are all in the past now. Cul- 
bertson has promised to stick strictly to 
the operations necessary for carrying out 
his orders. His squadron commander, a 
good psychologist, exacted that promise 
after explaining to Ace that unless he 
calmed down, less competent pilots might 
get into difficulty trying to imitate him. 

So maybe it wasn’t Ace who steered his 
ship right up alongside another airship, 
away onshore on lonely outer patroL Ur- 
gently, dots and dashes of light began to 
wink from the arriving airship’s signal 
blinker. Letter by letter, the commander 
of the other blimp gravely took down the 
message, It read l 'Wanta race?” 



High Pressure Diver 

{Coniinued from pqge S3-) 

used by Browne in the test cun be carried 
on small salvage vessels which do nut have 
decompression rooms. It can also be used 
in emergencies when a divei r has to be 
brought to the surface in a hurry. 

Another Browne creation, welcomed by 
aviators as well as sailors, and divers, is an 
<J escape vest” which carries about a 15- 
minute supply of oxygen. Tests have shown 
the vest tu be practical fur escaping from 
a submarine at 210 feet, or from bailing out 
of a plane in the substratosphere. All the 
pilot or submariner has lu do is Insert the 
mouthpiece and keep breathing. In case of 
ditching, the vest gives a bomber crew 
more time to escape and alsa aids in rescu- 
ing occupants of a partly submerged plane. 

Browne’s other inventions include a 
"damage control vest,” similar to the es- 
cape vest but permitting work under water 
for a longer period; a “search board" on 
which a person can lie face down and peer 
through a plastic window to locate sunken 
objects; a plastic and rubber swimming 
mask which fit? over the nojie and eyes, 
taking the place of nose clips and goggles, 
and a diving helmet made mostly of trans- 
parent plastic for amateurs. 

•iCohifeued 1o page 154) 
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GET THE BATTERY EXPERTS CHOOSE 



You L'aJi have the litlp of ci- 
Ttilf when you buy your next 
haltery. Follow their exampLe. 
They chaaxc- Acta- 1 -.Ltf; bat- 
EerJeh tor seivici in Die milli-an- 
mUe ucean-ij>arLiiLH£- ClEppen, 
for service with our lighting 
Inroa in j«P*, Links, Imtf-trjics 
dnd dIIiei vehicles. 



Tito Qualifies experts lunfc lor 
In a battery art Ik* same you 
need tp your car battery— Jn«R 

life, quick starts, dcpfiutahJc 

power nod low-cast nperniion. 
That’s WltB.1 you put When you 
buy an Auto-Lite battery — Eped- 
Ikd as standard equipment by 
loading- automotive engineers. 



TUNE IN THE AUTO-LITE -adlDihow 

starring Did Hayrrioi, with Helt-Ji For- 
t«4! x Cordon Jonbins'' arc he lira., Fun- 



All TO -LIT! BATTERY CORPORATION * TOLEDO, 1, OHIO 
ifewfodurlng PtanlmL JILlt*i till; * hdijiijil.i * Itllilti * DiiEllI » Dilibam L’p * IkieIi 



turai- Wars af stage, sc r Mil and rudlo 

frnd 2-WOy CMlWiHtiliHta with mwi 
ond women at the fighting (wit, 




OCTOBER, 1345 



153 




WILLIAMS 
MACHINISTS 1 TOOLS 

Experienced machinist pre- 
fer Williams Tools beedUsa 
they help produce befrer work 
ecfiferl 

Backed by more than a. half 
Century af topi- making expe- 
rience, you'll find fheae daily- 
used shop/ tools not only 
well-designed and accurately 
machined, bur rugged and 
long-lcst/ng because they are 
drop-figged by Williams. 
Write Dept, fA - 10 for free Tool 
Data Sheets. 

J. H. WILLIAMS & CO* 

iUFHLO T t N, Y. 





DROP FORGINGS (IHD PROP- FORCED TOOLS 



Browne has worked with Capt. John 
Craig and other noted deep-sea divers on 
many occasions. Ho helped design a self- 
contained suit with its own oxygen supply 
to be used in the Lusitania salvage expe- 
dition, which was abandoned just before 
the war. This suit eliminates the danger 
af fouling air lines when a diver is working 
on a wreck. During lasts in Lake Mich- 
igan, Browne took port in what is believed 
to be the first radio broadcast under water. 

More recently, Browns has helped sup- 
ply diving equipment used in righting the 
Normandie and in salvage operations at 
Pearl Harbor. He predicts that the greatest 
deep-sea salvage expeditions in history 
will get under way shortly after the war. 



Nine Lives for Battle wagons 

[Continued fian page 63) 

to the vessel, So swiftly was the gallant 
carrier reconditioned that her men missed 
then - treasured stateside leave. 

The mammoth job of hospitalizing the 
huge U, S. fleet requires some of the na- 
tion's best craftsmen and finest machinery. 
A typical Navy dry dork installation ig lo- 
cated at Terminal Island, near Los Angeles, 
where “sick 35 ships are nosed into one of 
the two big cruiser docks, TOO feet long, or 
into the 1100-root Morreel Drydoek, one of 
the largest in Hie world and able to accom- 
modate any ship afloat. Resembling an 
enormous bathtub, Morreel Dock is a huge 
depression which can be closed off by drop- 
ping a large floating section at its seaward 
end. After a ship has been nudged into 
position, the floating caisson is pushed into 
place by a tug and the air is let out, the 
sinking section sealing off the dock- Then 
the water can be pumped out of the dry- 
dock, leaving the- ship high and dry. 

In the Terminal Island shop are many 
highly Specialized tools SUch as a 630-ton 
machine planer for armor plate. Its small- 
est casting weighs over 70 Ions, yet it is so 
delicately balanced that special housing 
must, protect it from temperature changes. 
The nearby optical shop rides on a floating 
foundation to prevent vibration from dis- 
turbing delicate instruments. Steel frame- 
works are erected in a yard in which, 
spider-like, walk huge traveling bridge 
cranes — iJQCMMdn hydraulic giants with fin- 
gertip control that, o ghl can operate, In 
the riggers’ shop, life rafts, cables and oth- 
er outfitting gear arc made. The mold loft 
makes templates of plywood or paper, to 
be reproduced in steel, while in the sail 
bft P the Navy’s seamstresses — some old- 
timers of sailing days^cut and sew canvas. 
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CaSITE 



|fA r 



(*iiarjiDC(M L H (^oii'k Siariin^ iiiWtnterlil'i^tlivr 
or Uimble -Your- Money- Itaok 



Doee your car gpiitter and cougli, refuse to 
start on cold morninga? Get tocirh-and-go 
starting all winter long. Get Casite.*,a 
pint in tlit crankcase every d! change , , , At 
service stations, car dealers aud garages, 
everywhere. 

THE CASITE CORPORATION * HASTINGS, MICHIGAN 



WE GUARANTEE that any motor capable of btinc 
started In a warm room will start prom pUy in the cold- 
est weal her when Gasitc is added to the Cran.kca.Su 
.nr.'-nidinE tn Instructions. If your car fails to start 
quickly, you Ret dcwble-your-money-back by filling 
out gu arantee certificate and mailing it to The- CaSile 
Corporal-Ion, Hastings, Michigan. Maximum rotund 
Is $1.90 per pint, twice the nationally advertised 
price ol Guilt*. 



GIVES BETTER AND SMOOTHED PERFORMANCE AJ.I-Y EAR-ROUND 
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Make rhi; simple t«M See why you 

GET MORE HEAT 




FROM LESS FUEL 




unrti the genuine ESTATE 

HEATROLA HEATER 




Btforr you buy any 
home hcaicr . , , see 
(be genuine Fitate 
Hatiob lle-ater , , . 
ihc rccogniied leader 

for over JO years. CLrrulaces hraldiful wirjnih 
ihrougbouc The rooms ... makes less fuel go farther. 
The ESTATE STOVE COMPANY, I lam ilion, Ohio 

Your best buy Is the best you can buy 
, the genuine 



FOR COAL, WOOD, OIL 



'’Fleet Under Two Flags” 

( Continued from pqg-n E7j 

Big 14-ineh rifles and S and 8-mch guns 
blasted holes in the airfields. Jap opposi- 
tion was almost negligible from then on. 

The full weight of British sea power em- 
ployed in the Pacific included an estimated 
19 battleships, fl large carriers, 37 cruisers, 
255 destroyers, SQ submarines and hun- 
dreds of smaller craft. 

Based in Australia, the British Fleet used 
United States bases end anchorages far- 
ther up the line in the Western Pacific. 
British tankers with fuel from the Middle 
East refueled British warships: British- 
made ammunition carried in British bot- 
toms was used Lo rearm British warships; 
food from all over the Empire — New Zea- 
land butter, Australian flour and meat, In- 
dian. tea — was eaten aboard British ships. 

The British fleet train consisted of more 
than 100 auxiliary ships and its supply line 
was approximately 5900 miles long — about 
the same distance that the U. S. Pacific 
Fleet operates from Pear] Harbor. The 
British fleet train was made up oi repair 
ships, tankers, supply ships, hospital ships, 
floating drydocks, tugs, etc., plus some 
types the U, S, Pacific Fleet does not have. 

One of these was an aircraft repair ship. 
This vessel Joofes like an aircraft carrier 
and may operate as such, but its main job 
is to recondition planes. It carries com- 
plete machine shops and spare parts. 

Another unusual kind of an auxiliary Is 
the “amenities 11 ship. This is a converted 
10, 900-ton passenger liner devoted entirely 
to recreation. It has a brewery capable of 
turning out 5900 pints of beer a day, It con- 
tains a restaurant, store, cobbler’s shop, 
postoffice end an ice cream shop, or “milk 
bar” as the British call it. A theater with 
movies and stage shows is open all hours. 

Proud though it is of its own accomplish- 
ments in the Pacific, the U. S. Navy wel- 
comed the help of its "senior partner.” At 
the close of the Okinawa operation, Fleet 
Admiral Nimilz sent a message of congrat- 
ulation to the British task force command- 
er. He said the successful attacks made on 
Sakashima were most gratifying and that 
the British ships were to be congratulated 
an the ‘‘auspicious manner” in which they 
bad initiated operations in the Pacific. 

The same idea was expressed later when 
the King George V dropped hook in Apra 
harbor, A s-un-tanned American boat- 
swain’s mate ran into a Liverpool signal- 
man and invited, him to have a can of beer. 

Tilting his can at the Britisher, he said: 

“You limeys are O, K. Glad to have you 
out here with us,' 1 
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PROJECTS 

son 



iii'Uir.iimm 



in THE 



— the popular, plan-packed 
homecrafters* magazine 



Paqr of fn r page G+ proftlfal 
We#i, projects, ncwir *h*P 
tipf, designs — delivered fa 
yaur Hattie sIk Times a year 

A. wbble t's &u pjslv of. Ijwci; 

mCinp plans inis 

pn>ii.tr< — fib i>F chum f 

And idE fnr oiiLy 5U' ; i That'S 
J rti dun S4^ p'j i plan I 

Jn ;i-:l-:l!iJiilj in all ijiir, The 
Dele 3 pi am is 3 . gold-mine of 
Mc*f fat mure fun. from, youf 
hiVbhy. You jiet :he JjIl^i. sips 
(ml haw to picJarnfl. oprearians 
mure easily, jpnrc 1 msi-re 

iLifilj,-. You ptr useful infotm-ir 
[inn shsi'i a big help i~ 



N» wonder vraadwOrfcinf; lifift-- 
byistfi every where hive Lot Ehf 
[cen year* huen eaLliflfi The 
| J ■: I [ tijf.im " 1 J 1 * biggest: halE- 
dtill.ir's-wn irh in fi.be ball by 
peldC" 

Publ is hod byiht irtali HI ef famous 
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MILWAUKEE 

Homecraft 

Power Tools 



Easy fa UnderitSttrf 

IvWjr !dvs, every p 3 an r evfiry 

slmgr tip nf the many [hat htl 
[he pmes ;;F TJm: UeltatfufU ha* 
been wyiilteJ uut Jtt detail in 
Delta's ow-si ahu-Jtt 



(Elm 1 1 jl LvajJi and pictures - 
so [h.itcvun [he beginner Can fa I.-* 
lew i Ik m easily, w-nlwui enfidy 
ivaatt OS' time and rsiaKrials, 

SubstrShm New 

The new subscription year £or 
The Dekagram ia just MiHirbii. 
liy iubarrib:r>!{ rlshc now. you te 
rn. time EG ft-etive [he Srs[ new 
is id*. 

Paper restriction i limit the 
number of aubSdn.J:i|.E-0<"S ^(fsn 
pccept. So fid avoid disippninfr 
imint, £LI fjii! die coupon, below 
and ns.ii! ir rudjy w:lh Or II h 
postal pptc, or money OJJ'.L . 



c rertnf UK* -ot The 
[i'll a gram [onlnined all this: 

« CTinLaansyM rf wlcij In :>’!■• :- 
inn iinJeets muiLc hr [fiflfiaahijfl 
lui.jiij. m rja'i-i •H ‘1 lmatiMtlocij 
J - 1 a Tmicl ehinn.Lle h-imt. * 
1 -lflr.i drill hsiiiuinius LlLusiniO^i 
III i ill! I'L's l.l I'T aniuii, ■ J'tilij 
nut jilini upa-Eili'i Ete a Ill-in LI rd 

linvfi rul.'.r. ■ l'Jaoj. *Tnt uLt[iici-i. 

j.ii n 1 mubiciiasr 10 nd 

m-ii-'M.lii-!. ■ An iiiLuv>[lsis; iL- 
lui.Tulut s.iiity nit nsmoilulLiiri sh 

OfiS.v. ■ I’inn* *Ail JlliMliVtilf'TLJ 
I- r :i mui-Mst and nctraeUbe ul i-t 
Juvrall* Ijiili.- :i-iil l-ImLi* * J'lans 
jor a mil fin riTihr jraTL nr » lud* 
i»™ tet. wniinuLd pnsloiil 

I, iii-,-. » I'Ud* f"r a ianh^ 
liatl Hhflf. * ai.lllCTlJ Oii'MfL li'.’- 
iLen .1 ror ..it-Jlil fimamcbi', » -1 

imr:* m J.-i :- i - 1 iviiIlti. *■ 

A Itlta f.'r*! 1 ■.!:■•. " sliairuiu bow 
Ls mate 1 nlE±i-le, ImI u»*iii 3 . 
jnilfnnn JU fw (iiLieulir tj.rr, 

. And, reirttniber, this. Is 
I- Me lfsu>B eul «F sixf 
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w- It is do longer 
JT nsegssarv to put 
up with a dirty 
room every time you sweep 
the floor. By sweeping 
with a Dust less brush, 
which makes its own sweep- 
ing compound as it sweeps 
you can eliminate up to 
97% of germ laden dust in 
the air between sweepings. 
You can also do away with 
oostly sweeping compound 
and cut labor costs. Thou- 
sands of factories, shops, 
offices, schools, and 
stores now use Duntless 
sweeping. Get complete 
facts about this better 
method of dust control. 
Write today. 



DOES MORE EOR LESS 



r f'l 




r 


1 1 1 1 |~r| 



Milwaukee Dusrnss 



BRUSH COMPANY 



5Kt N. 22nd Street * Milwaukee 3, WitcOnin 



Grand Slam in Subs 

tCgntirucd frgm pagq l6j 

Japan’s famous Fujiyama, covered with 
snow end big as life, taken through the 
periscope of a submarine. Another sub 
surfaced so close to the Jap mainland that 
crew member? could watch a horse* race* in 
progress. Winning horses were hastily 
chosen and bonk was made on the race. 

Subs are always out in front. When the 
Marines were storming Tarawa, subs were 
pinking Jap ships in the 1 Marianas^ when 
we invaded Kwajalein and Roi and Namur, 
subs were making patrols into the Philip- 
pines. Long before Admiral Halsey took 
the powerful Third Fleet into the China 
Sea, subs had been operating there. 

It was the submarine fleet again that 
weakened Japan’s mighty bastion of Truk 
so that it could be successfully by-passed. 
Supply ships carrying precious fuel, 
bombs, spare parts and food to Truk were 
sunk regularly. When Truk was finally 
attacked by United States carrier planes, 
its resistance was surprisingly feeble. 

In addition to sinking enemy merchant 
shipping, subg have played an important 
role in keeping track of "the movements of 
the Jap fleet. A generous portion of the 
credit for winning the Battle of Midway 
has been given the- submarines for their 
valuable reconnaissance work. In the de- 
cisive Battle for Leyte Gulf (originally 
called the Second Battle of the Philippine 
Sea), it was a lone American sub that spot- 
ted a Jap task force cruising at high speed 
northward from the Singapore area. That 
was the tipoiT. The sub radioed the infor- 
mation to Admiral Halsey, sank a Jap 
heavy cruiser and damaged another, 

AfteT the surface action of that battle, 
which will go down in history as the great- 
est of sea battles, American subs hung on 
the flanks of the crippled Jap fleets — polish- 
ing off several warships with, torpedoes. 

Subs have played an important role in 
rescuing shipwrecked or shot-down per- 
sonnel Many a sailor Or flyer owes his life 
to a curious submarine that came poking 
along at just Lhe right time. 

When the mighty Jap stronghold of Truk 
was being plastered by carrier aircraft in 
the summer of 1944, flic Tang made one of 
the most daring rescues of all time. Twen- 
ty-two Navy pilots were downed within 
sight of the Japs. But, dodging treacherous 
coral reefs and risking fire from shore guns, 
the Tang went right into the Truk lagoon ■ 
and picked up the water-logged airmen. 

The Harder made a similar daring rescue 

oil a Jap-held island when a lone figure, 

(CanFinuc-d la paga 16DJ 
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ALWAYS SHARP! ALWAYS READY! 

X-ACTO Knives Save Time • Effort • Spoilage 




Experts Enthuse Over 
Renewable Blade Feature 



WtuCi your Flan? models? 

Leatbor Photography? Whatever 

y*u need a knife (or. yen'll da better 
■with e super sharp X-act-Ci It gets those 
harrl-l srearh. places, does a belter jab 

Whil’s your buitneit? Drafting? Tench- 
ine? Conwierfial art? Ybtfll &nd X-acto 
the handiest, most efficient fcnsle yotTve 
ever uwd ... for pape-t, wood, rubber, 
plastics. Industry finds new uuen I-fiT this 
versatile wonder knife every day. 

Whil'i the TlilOtl? X^clo'i itmiihk 
blades lire super-keen, nude like 0 Bttr- 
gecpi'jp ;mlpel, from specially gTCuslvf] 
friitgical Bt«f. X-acto handles are de- 
signed for firm grip arm easy cutting 
cnntroL; the binder can't Nd under. 
You've never used a ksnie SO sharp, an 
*■(». *o cure! 




* Rif, U. 5 - Prlc-Jid OjT. 



Meet jack Reeder of Mew York City, 
o*iiee. buLlder. and opwerting crew of 
the ColdwateT Canyon Kuilcusd. Mr. 
Reeder started this scale. model rail- 
road savors,] years ago, as rnlfl.yn.tian 

from the tenBinn o( Iw^in™. By now 
it's one af the finesL model syuterfia in 
America. 



And here's- irh.tr he says about X-A£fpr 
"Best model Sjnife th«r* I*.* he sayi, 
“Whenever I need a new sharp blade, 
or a different shape for a special cut, 
1 can switch blade* in a jiffy, And an- 
Other thing, POW that I art X-acta 
knives. I sport nn more rut fingers, *9 
I did when I used razor blades.** 



HELPFUL "HOW TO” BOOKLETS 

Fdl nl u.1 i -On ly kfc each 

Write for erne *>t oil »r ihn. □rvw-Mrtilng 
booklets, chrsrt full pt vuBfcmLi&rn tot 
things to make nni hn« to ™±» ili#m- 
( I } How to Build Scale Model Plano", 
(il Boat Whsttfer'" Handbook. 

[3] Twelve Tc-dinics — "rtiv *1 s 
Drawing Instrument. 

(1) Caramercinl Artists' Handbook, 
X-»cia Cr.-te-aoi Products Co., Inc. 
44H Fuuiili Avenue. New York 16.N.Y, 



X-ACTO TOOLS, TOO 

StlneiknUj frreurjl*--E#ih fVH«t fw it" P 




x-acto 



KNIVES 
& TOOLS 

Jtacto Knives 4 Unite Chesls Ffom $ 0 c to $ 1.00 

Say ipftfTif ypp ftr thif n'jn, At tetter AflnAwrr*, ftrtJ *l/f iktypi 

— ST it j»r anrarfahJe write direct to 

X-act«Cr*K4nt FhducH Cp, Inc., d40 Fourth Avenue. New York lb, N. Y. 
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Of th* many lypu »( tilling craft ion*, 
lika fh* rtafiaf riding fwlflly bttari lh« 
hint, or* il*ilfln*d f«r *my handltog. 



Pturiib leg!i r Pea. an imy ta hand la. 
Ihi hang, Ihv rimlarlabli ihapt al tha 
i hc-tk-aliJ orbing hJch*ry heitdll, lilt tAI- 
jlllft Il#*l hdod (STTKlIy wtlghid For 
balnnca on part of Plumb's dvilgn. Yar — 
PJamh loot* wdrk t*ll*r and d« Pha |«b 
lalhr bicivU Mh*V BM Ifil) l« tuandl*. 
Fayillf ft. Plthbr |n(y Phlla. }F, Forma. 




waving a shirt, was spotted on the reef. 
Was it an American flyer downed, at sea — 
or was it a Jap trick? The skipper of the 
Harder had to make the decision. He cal- 
culated the risks and decided that if a sin- 
gle American life were at stake, it was 
worth, making an effort,. So he put his sub 
in as dose as he dared and sent his gunnery 
officer and three volunteers in a rubber 
boat to investigate. The man waving the 
shirt turned out to be an American pilot. 
Another life was chalked up Id the subs, 

Along the 1500-milo overwater route 
from the Marianas to Tokyo, subs have 
picked up the crew of many a ditched 
B-29. And in the waters around the Rytl- 
kus, shot-down carrier pilots were hauled 
out of the sea, given dry clothing and hot 
food and delivered back to their ships. 

Even though It made few headlines, the 
“Silent Service'''' played a spectacular and 
brilliant part in the defeat of Japan. 



The Big Pit 

{GoflUnued from page 5} 

drill presses and other tools are powered 
by individual motors, and the old overhead 
shaft and belt system is heading rapidly for 
the scrap pile. Machine shop workers are 
proudest of their giant planer, powered by 
a direct current motor which inverses its 
own direction. Speed is controlled by a 
rheostat panel, and voltage may be changed 
by a variable control. 

The last word in arc and acetylene weld- 
ing is fotind in the welding shop. Here was 
devised a cable cutter to replace the old 
process of measuring out cable by hand 
from a drum. The wire is drawn into the 
cutter, and pressure on a foot control raises 
a meter which records in. feet the length of 
cable passing through. In the blacksmith 
shop are made the big teeth for the shovel 
buckets, and hammers and drill bits which 
bite into the earth. Between limes in re- 
pairing truck bodies and building wedges, 
carpenter shop workmen construct small 
houses for the shovel operators. Compact 
healing units keep them comfortable In 
chill weather, of which there- is a large 
supply on the range. 

Electric motors of all kinds are torn down 
and rewired in the electrical shop, facilities 
of which include an electric oven for* bak- 
ing varnish at 3 2, “5 0 -degree temperature, 
maintained evenly by a fan system. In 
cable repairing, lines are tested aL 4000 
volts jusl as in regular operation. 

Away from the regular shops is a spe- 
cial garage for Diesel’ trucks, including the 
30-ton dual drive monsters which are the 
(Continued In ptige 145} 
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Fine for boys . * . * and fine for Motors, tool 




OUi GO is a grand thing for boys. Tt makes them water- 

wise and ''fish-wasc", dear-thinking and resourceful in emergencies, ft nurtures 
all the priceless qualities that make for manliness and good sportsmanship. 



Getting out on boats is also a great thing lor outboards. In fact, it means 
just about everything in developing and perfecting truly fine outboard 
motors. And this is the overshadowing advantage Evinrude offers, 36 years 
of getting out on bouts . r . 36 years of studying, testing, proving and im- 
proving countless mtjdels on thousands of boats of every type . . . from 
humble fishing skiffs 10 spectacular assault craft. Matured, perfected, com- 
pletely satisfying performance is something you can bank on . , . when you 
chouse a postwar Evinrude E EVINRUDE MOTORS, Milwaukee, Wisconsin. 



BUY MOKE WAR BONDS , „ . AND HOLD THEME 



EVINRUDE - 

OUTBOARD 1* MOTORS 



OCTOBER, 1^5 
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When you seek legal advice, you ask a. man 
who knows the law. When you wane to learn 
which saw is best, ask the man who knows 
saws— the carpenter. Most carpenieEs use 
Disscon Saws. They will tell you they like 
Disston Saws because these famous saws are 
faster cutting, they do finer, smoother work 
and they require less fteqnenr sharpening. 

Tike care of youi Disston Saws and they will 
continue to serve you well. Many hardware 
retailers and saw repairmen provide a special 
saw sharpening service. They will be glad to 
help you keep your Dissron Saw— or other 
quality make— in good serviceable condition. 
# 

If you need! a new Dlssam Saw ot qih« tool for 
memial work, talk io ycvui local hardware retailer— 
he may be able to help you. 

HENRY DISSTON & SONS, INC. 

1011 Tacoriy, Philadelphia 35, Pa., U. S. A. 

* 

ASK FOR YOUR FREE COPY 

of the Disston: Saw, 

f Tool and File Manual. 

Ir tells how to use and 
care fot tools. Ask your 
Hardware Retailer, or 
write us for a copy. 




granddaddies of the motorized fleet. Built 
like a plane hangar,, the garage Is of fiber- 
board and wooden trestle construction, the 
trestles connected by bolts. Four flfl-pound 
rails are anchored in concrete alongside 
pits over which the trucks roll Into the 
shop, Some light trucks which were found 
unsuitable for ore handling came in too 
often for repairs, but they weren't wasted, 
A quick trip to the machine shop, and they 
were converted into traveling cranes, 

A question often asked after a survey of 
the intensive mining in all the ranges is: 
“How long is this going to last? Won't the 
ore give out if this keeps an?" 

It's difficult to get an answer. Mining 
companies are not anxious to open new lo- 
cations before they’re ready to take out 
the ore, for the reason that, under Minne- 
sota law, such deposits become taxable as- 
sets and are taxed just as producing prop- 
erty, Municipal governments which derive 
the hulk of their revenue from mining 
taxes worry about the possibility of losing 
this rich Income, but, significantly, you 
never bear an executive of a big mining 
company express fears about the supply 
afore. 

An exceedingly well informed source 
gave me this estimate of reserves on the 
Mosabi .Range: 

High-grade ore (52 percent natural iron) 
SCO, 000,000 tons; concentrates (41) percent 
natural iron), 150,000,000 tons, and low- 
grade ore (50 percent natural iron), 57,- 
200,000,000 tons. The law -grade ore supply 
will last for years. Though practically no 
low-grade ore has been snipped from the 
range, those vast piles of waste rock will 
become a rich source of supply when ex- 
periments now under way have developed 
economical processes for extracting the ore 
from the rock. That they will come in time 
is doubted by no one in the industry. 

Iron miners look with pride at their war- 
time record of not one labor stoppage. The 
mining industry employs about 24,000 at 
the season’s peak. Although mining itself 
ceases in winter because the ore becomes 
like concrete and won’t flow, management 

attempts to maintain a high year-round 

employment level, and has been successful 
|n doing just that long before the annual 
wage became a subject of conversation. 
The Oliver Iron Mining Company long has 
operated on an all-year basis, and keeps its 
employment level stable by maintenance 
and stripping work in the winter. 

Transportation of the ore from the pits 
by rail and Steamer to blast furnaces is 
another gigantic operation, to be described 
hi a second article in November, 
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PREFERRED BY ELECTRONIC ENGINEERS 

Powering portable Mund amplifiers for Ph the newsreel cam* 
eras is lypical □! the ni-anv uses (or which e lectronic engineers 
choD-se Burgess Batteries. Electronic enjMItS prefer Burgess 
2 nut ol 3! Use the brand experts choose In your radio,. 
Mesh light, hearing aid dr telephone. BUY BURGESS! 

BURGESS RATTE-HY COMPANY. fUEEPM!, tLLIWOtS. 




SAVE WASTE FAPEIl 



STOKER EMPTIES OWN ASH! 

A remarkable stoker already used by thousands 
of home owners — fits into any furnace or boiler. 
Manufactured since 1934. So automatic it takes 
the coal from your present coal bin through a 
pipe to the furnace, going around Corners if 
necessary* Keeps house at even temperature, 
empties its own ash in sealed containers, no Coal 
Co shovel, no clinkers to dig, only bituminous 
stoker of its kind on the market. Send fur full 
information NOW! 




ARMSTRONG TOOL HOLDERS 

*aoj}b^ Arr^rl -»n lrkiu*lr? to- chll[*f4 Co 
T,-iir pratlocUan. "avar mlslil." Far -Gib* 

Ahfr Ljj» pnrnunml, Tnato-puirtMe tool I 
"’I'.'ct by LI 'i ptT can', 0 T Civ* liniJhio* ihm^n 
anil C mil r niirTiB^ii n jnGien, p-lnncii mid 

JlBd, to bufflj pnuLiirri nn m.ii-.Mnn.. TEiil? 

Util Gib trail# TO II WlU V.'uOC Cm iCifilC 17 v. 1 l 
■i h A h: JU STflA rofl TOOL HOLBEHB flip 
LQiIUhLtt. AUE TOlG EtoLdnr* fm limn* 



ARMSTRONG BROS. TOOL CG. 

"TV, flj Utf+nr 



GOVERNORS 




■ClMfl eonnUntepcbanBC. 
able speed to any auto <w 
truck engine, when ua*<l 
for io*er. Glunuitod. 
InstTuc Liana. Oil tin* 
lien rin if, M3.0O. Balk 
bca.rLaEr£ia.£t). Prcjwi i J. 



***"Gb WjnUd: tmtn PorLcte, fotrscee, WneltBiw (m*il#niB"i 
Dutprir GonPFT.1 Meroli*at*i tV«* dinlin, 




Wfeeman S r „ : Latin Amtrldb East Asiatic Co. 



CANDE^bepi, F, 7641 S, H)U r L^Angvhf 7 .Calif. 
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In this Wright Aeronautical flying laboratory, 
experimental mudeli of Wright Cyclone aircraft 
engines are put through die grueling grind of 
flight i esc. From thin continuous research are 
produced more powerful and more efficient 
Cvelones for the commercial and military pintles 
of tomorrow- 



WRIGHT 

AIRCRAFT ENGINES 

Of 

CU RTJSS' s g'^W RIGHT 



High Lights on a HighTetf 



1. Oxygen supply far crew. 

3. Phelo Pott&l OljFervsf. Mowfet 

COrtte-ro Pehfli cenlimjau* reading 
of 35 instruments; equal* thou- 
sands of obMrVflf'l nates. 

3- Flood lights f as pldurp Inking, 

4. Instrument panel;: iltilrumertb 
can bo riggod Inin many combi- 
nation* lor every type of lest, 

3 .Flight qbsorvor and calh-ada ray 
detonation I hnuckt deletion. 

4, Right observer al tnginq oper- 
ating tempera I urn recorder. 
Automatic ally records trmpPrfl- 
lum 30> tlxn«e □ minute. 

7. Radio-eguipment bay 1 1 u S a w<j y 
to show tobin Snterlerl 1 . 
a. Vo lu me muter mflasirros lu-ol con- 
sumed during flight tfrsh 

9. Pilot and cn-pilot ahsorvor. 

10. Wright Cydont with cowling 

CTtaway to *hniw FlOlPlIlsilfeFl. 



Send for "ENGINOLOGr- 2St 

Learn more ihout iviiriiin.'*,, journ: of 
linieiciob MTF explains saijscc-diarK- 
ifiKn 4omljuiCn>n and eiuirtt wifltijHti 
in (Kni-cf-rhuifitl t-wr™ ; sle*crtbes sheir 
nlacLcin ra planes ind prapeCterj. Jizsc 
send i'j cent* in LLS, Coin (0: 

Wright Aeronautical Corporation 
D.pt. PM, PM-.*'" 3, N. J. 
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to select The! rf£ 



is busy days for diemakeia. 
iter must have the ability 
f Mm tor the job, 
Ecoau&edles are infinite in their variety, their 
m -taking calls for a wide range of file types, outs 
and sc2lt 2. Nicholson's manufacture of files for 
this specialized field covers years and years. 
Many Nicholson regular purpose Alt? in the 

American pattens are suitable for finishing dies 

with the more liberal specifications. For close 
tolerance* and intricate designs, the slenderer, 
more pointed and finer cut regular types of 
Nicholson X.F, Swiss Pattern Files are recom- 
mended; aorf for small dies or extra -fine detail. 
Ole Sinkers Files, Die Sinkers Rilflen and 
Round Handle Needle File^ comprise a wide 
assortment of special shiipeg and sizes jn the 
famous Nicholson JC.F. Swiss JP&ttem lint 

&ook j, fiui niia(0FitT" free 

lO Jieiwalwn end master mechanics. 

P.S-. —The #TJe ared ah fA* fat iHviifttttd eter* fffjiFji- 
Iny f> "! ai a pencil di* Jiaf nsl/rcttd to aifro- 

clod* lalaranoaf Is a JVl'chafis^ Roun-ri In S^onfft nif. 

NICHOLSON FILE CO.. 22 Han St.. PROVIDENCE 1, ft, L 

m Ctiwhu, J'oj-c »ik om.j 



NICHOLSON 

Ell EC ™* EV£nv 

MLC3 PURPOSE JJ.S A. a 




SOLDERING Simplified 




wf>A fhpj? revolutionary 

INSTANT 




COLOR CONCRETE WITH CHEMICALS 



Brers . 1 



EXPANDING SAFETY 
LEATHER 

WATCH BRACELET 



I > E di Mr rnLau EIJH> UXkth u 
: > E eodiw n.nt Stai Waal SnvsH'F 

I* tail****- — 

Vmm CPifcL) . . 



vi crcrlcrtfiL rnirt **• 'I “"-l 
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Ingenious New 

Technical Methods 

Available Now to Industry in General 



Now! Projection Welding of Two 
Studs to Housing in One Operation! 

Tliu lariftE of MQ Poflh W*Uttl WCK developed fO prflvidf mnnu. 

fanurers of sheet fliCtnl and wire produces with automatically &ir 
operated much Ln.es capable of high .spued precision projection 
nnd genera! spot welding. They are sturdily constructed, law 
priced:, direct air operated, press type machines. 

Shewn obova , i s a Peer P-2 1> set up with safety guard which is so 
adjusted (hat, when It.i weriii, ! t crips (he- switch and causes the 
welder to pass through a complete welding cycle before the ma- 
chine automatically litis the guard and slops, ready for Lie next 
operation. Other means such as a foot-switch content, can gl*o b« 
ustd to actuate die welding cycle* 

file slap-dard cylinders furnished with these welders provide 

nominal electrode force op to a masiraium of 1000 Lhs- Pressures 
are easily adjusted by the air pressure regulating valve. The 
■welders may he operated wilh sir id: us .suitable for work at hand 
within the range of from U' to }'. 

Shown (rf dflhlr is fhc wrapper from s package of Wrlgley’s 
Spearmint Gum. This famous wrapper WJll remain empty until 
conditions permit Wrigky 'a Spearmans manufacture in quality 
and quantity for everyone. Wriglcy’s Spearmint Gum, will, one 
day, be back as Cl a help on the job" to workers in industry. Until 
then, we ask you to remember this wrapper h-j a guaianiee of 
iiacst quality and flavor in chewing guml 

Yfm am gtt tnmpksr in for matins from 
fWr Equipment Mf$, Co., & Milton Si., Be<r/oa Miifr, 
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ROGER BOWER, 

Director of WO*', "CAM YOU TOP THIS" 




Test-OIite 



tkt MQMM 

xeDlfBiF iN&OTfP 1 




THI NEON GLOW" 

. . . LOCATES TROUBLE 
INSTANTLY 1 1* 

cuili, ]uj«, iiil-^uh, meilafij 
ndiOi, g|i|>li*mctLT«li 

tYtfylhHig dtcbical hom 

im i a a jo «,[**. Min*.* 

Di tncrunj^-rf wir«. Tf-lll 
AC hom DC For il*- 

tlaWtr Tael bulb. 



# PUTS "FINGER" ON THE 
TROUBLE SPOT* -U HIGHLY 





HUNTER'S 

COMPASS 

Hunting Case, * ^ _ _ 

Watch Type, AH # 75 

Metal, Jeweled W 

Engineers All Mefol Army 
Type Hand -Sighting 

LEVELS 



$f.5Q 
PUBLIC SPORT SHOPS 

13 S. it,. FNH. 2, Fff- N( 



CHIPS, CRACKS. . 

" DARK SPOTS — Quick ! Ecu! 

ifr'Lb'i PORCELAIN GLAZ1 

for wnFl b*w r±, Mlt bp, 

r*fPifl«fTtWI, bn* Fbbtr 

1H|| ... all pdrcdmn and 
otfiamdn] ivrtfl «i Lifjf [ar 
f croif Ur, 

1 dwiiri and lOt Sterol-, 



Millions Save with So l o Mender: 




|E DAGES 

L- I glue 



frial 



I 



1GS 
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Electrically Welded Endless 







After War 



THE WORLD’S SAFEST ELECTRIC 
JIG SAWS will again carry the name 




The World J STRONGEST Adhesive/ 





and you will get a 
FLASHLIGHT £ BATTERIES 
famous since 1909 
for QUALITY, 



STYLE and 






BRIGHT STAR BATTERY CO- CLIFTON N. L 
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TALL men sr* admired. ¥«H he j?i i ALlffl 

Mi* initial yau ittp Into ■ pmr M '’ELEYftTPHE ' 
Thun amazrnc heiahl-intiaasinj ;>;*i are iLylad jutl 
tiki any athm srr-ai S ite4i, If yPvt dflblfT shOUtd I' 1 ' 
lemwiirily OuL Cf IHf S-lylB JdU *an|, pHaM Uy again 
betaurf he 1$ tfmMinLty rmivlng- ITrih shlp^tatr- ■ 
The THRILL Ihil CdflWS From del"! iftLltk i; wgdh 
waiting rut J Mint Slylii, >LZ.» Slightly Higher west, 
Write In: i Inn biahiit ind rani or dtllir Mirest W 

1 SiaHE-¥flHLOWCD. p rnc. Pr-nt, P.M. 1 I. 

| BrKfclMI B8. Hbll. 

Plea ic lend me Free Badklct L : 

and name e-f neafan daoler. 



! Cl*y 





Build: STEAM ENGINE 

• A f.rcnlilon burll and endinetrea 

alnnln ‘^■ r, mall mirlpi 

mwdil, with clutch nr iurcrt*. 

■ stud $2iD r« w.PKti mi* 

driving], Z FhDtM. |n il ruclinhi. 

• 2 Photos and DMCripElb0_4 .=* 

■ Ituuuh CHtlets Kit <i-5Q 

• H^ln-ntit Fliih Bellir 
Driving] and trtlteurtJnm 1.00 

M idi KD.WUISIDM BLOB, 

• GHA'HR RAPIDS i.MtDR. 




KRW ARBOR PRESSES bem h c t V: 5 E ic ND 

NEEDED IN EVERY SHOP— SAVE TIME AND 
MONEY — DO BITTER WORK, QUICKER. 

Kn shop 1 b complete without a amall arbor press. rteaa- 
Ibt and BCiueozjn^ opernuone cfln be dotm bailer and 



Bledffe tl RTTlTPflt- 
it In thi 



e end. KRW FBClory-T*-Tou Prices give 



ypp greater value lor your money. Order 



KRW Bareli Type Arbor 
PfHMI, 1 ilm 

He. 57-1" W Ten. iLJ.TS- 
Ni>- BT-0 i Ton. IM.Bii* 
Ne. 2T-N 3 Ton P FSl.OO* 




a rrtv 

toaen 



KBW Hydraulic 
Prwsw ere IsuiLt 
la 2Z, EQ, 06 und 
T5 tea BiatB. FtI(W 
alert at >] 05.00'. 



■mm rjn.n. a 

filllhclT WP 

Sljriil lIlilllMtid i: 

K. R, WILSON, Oept, 17, STS Main St„ BUFFALO 3, N. ¥. 

SviMifi rf Ship taoiAWiiil f« fwd benie-is Since T9 16 
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■■ \ Figure Ohms, 

za-.'^T ~ ' ~|l Vfpttfij Amperes 

ifeTl ) ^ I Vails . . . Quickly ! 

- ~ L .-•■S rj^ i l Any Ohm's Law 

"- -. ” ^ J: y Ml| ' | — I r,Tl ' Pru bk m solved 

■— with one sening- 
of slide- All values direct reading. (4^4's5 ) 
Send only IQt itvcnln toewer tfi*1 cl handling, 

O H MITE MFG. eo., 4530 llfl-grnay Sl v Ch i< BSft 44 , Lll 



SEND FOB THISjsa 

'i*e swine OlrSMffTl 

Ohm’s Law Calculator 



SENSATION OF THE DAY-nnd night! 



ros-erhA . ■ - I* d«'B n 

...U» » jpcEiflcntiiiu *t 

U. S. M r-jretr - - - 

flnikiigbi Smifi a beam 
flpp^e i.mr.InlY J 40 O iBIt. 

Ijinzt j dl pluilii MM. 1 -Mbc r n i_r 
^^d-cr.lzetH^n... 

VAf b* * fcia*r r „ 

bynf nr. hndl =r belt, t T Dod . ,.pi d - ■ i. ■ t 

« Him. WeiflM Wlr * <r*n ■ ' M £L 



RAN AY CO.°tn“J!t o r- 



MILLERS FALLS COMPANY 

GREENFIELD, MASSACHUSETTS 



REPAIR YOUR OWN ELECTRIC APPLIANCES 

. NICHROCITE * 

Mends Heating Elements Easily ! 

Simply airtirltLj} finds, up- , 

plyNtfrtarvtN Paste uhJ 
tarn udi the current— ft 

ratSUS— f rr r rrrrriTnirr m ^ TrFTm'iWir^ 

HANDY for HOME or 
INDUSTRIAL USE + 

Ami uLl^tLl Li tenni-r m 2 .ler 1 .nL 5" 34«t Um thin® to* 

mr bnrn»-J OUt tend nil irUrNUlU ■=> JU“r tlCCtJlC 
ltlhb , ■ h, ■ v i tflHj.ti.ir uP hpnlflT. H Auii th* Jr* '■* ■» HHK. Tn.«t 
okiof. * flis.. ja.sot i pflunH. ?.h.ua. 

ftHMSTHONG ELECTRIC GO., Box SGI -PM, WiniMMlis, M inn. 



Before a Millers Falls Plane is ready 
for a take-off from our plant towards 
a happy landing in your Lands, it 
receives such a double checking that 
you'd almost think it was the other 
kind of 'plant. 

Such painstaking Care helps to 
explain why Millers Falls fine tools 
have enjoyed world- wide popularity 
since IS 6&. Ask your dealer for 
the ones you need to improve your 
work aud your pleasure in it. 

One Thing' in Common -QUALITY! 
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end to# 

BROWItf BUCKS 
Cire Extra Protection! 

* V*s r JI find Eh#ir now-style || oi, iMavf 
Bro-n DvtV Carfwrttf, will, CM h t* fntUK 
rdaal work gjirn#nt lor thoi* «jl r a lough 
j-abi, Structural Tran mid steel 
w*fk*«. foundry me*. Ilhr-maii, 
altctrklahr. road buUdtrl, Rrvighl 
han^kra, iruck drivers and a Knit 
cf athara iwu*r fa-gr thalr eiclufive, 
aidra pfdftctfDn, waldt reptile ht 
tatarob 

Thar givB greater la'kFaction. longer 
wnar, ra«| work comfort — -ar* toss In 
if- Apptatantt, prakttlen and fall cut 
■K tufif. 

IF YOUR QULe R CANT aupply 
5 $ V&H rend In yaur me ocurcmjfl t* 
□ n d 5 , 3.5 D |i> F 
wither overall ■, or 
™t- W> J II irhd 
► hint charges 
prepaid. 

WORK CAP 5 
in malarial to 
mikk Washable, 
torptart-ohlPj mPh 
breather ■ valn-ii, 

Hamilton umm overall co. 

fsrpbrjjbcd ififrn 

Dotrchil, Mich, Cnrho-rtl Park, Ky, 

Atlanta, So, &nlias r Jerar 

Ofi iota of your Jocnf Mui 




Fuse Pnller — Circuit Tester 




Factory 



TEBTB lia-»Q VOLT* 

When mritnfB Stop ifid liplila pa Mib IMa Ecol quickly 

LOCATES DEAD ClltCLUTS an J ut«u rt- 

mu I'M ItlOffD Flllff. Tbr Slnr I'ejf P-nctei Filer U jitude 
□ E * TtHU'ip&ttlLb Flaitlc kivlns in mi n q( the leua a 
Biimll lamp mi wrJea wl tJi a trtduiuice mid can 1» tiaed 

le ie-sL UQ id £14 u]Li dmitL. 'fire i'Uer hjLI pull tuiu* frini 
lu La ]« Ampnei. TJihisuhj. «f FhHrklin# UnU Nils lac] liemlir r 
Hub Tret Lifa-pi. Frira |2. TB ticli l'.IiI.wil Leaili, tl.SD bdil I - 
Llaiipl fnr Laidi, plui Ida iiasiaet. C.h lie DliUlnml Inm, Cenrul 
KlaetrU or WMEinihftuia blarn or (51 ri«]y from u±. tinier JtpW, 
STAB FLIBR CD., S-ll Canal St., Hew York 1], tj. V, 



Sand Casting— Foxing— Heat Treating — Casa Hirtiemiiq 

BRONZE FOUNDRY 



liuuE prmrjcr. t>riteTP II II l- 1 1 Ln uciluu 

JIH rannlL-cd:, INVEHltntS SL’llI MjLii— 

I 4 L'JLitE-Tikkl ISM FOUNDHYETTE Cut 

mikann rii.u-nc!. gulelcLy Ear imw iniwi< 
tlana h for JtiiLj-ur-Liian, nul feaitTUl p I_f ■ 
poau. DcdirDawfarEEurLydalTrebt. l£rm+ 





,17-Af. irF^r&U, r f_ i>^ 

1j. UrraiBltle Jfill, hn|i;ily ,md I If ™tt 
for u|i»Mbu.irv,^VrllB foe CjbeuLar. 

KANSAS CITV SPECtALTII* tO. 

BOM 6P22, n.pl. P-CS ” “ 



CHttllT anti Pipny -Pel" 

S du-ill W GARDEN TRACTORS 



, ■ ] to U H.P. Circaiacs on r*ri iiw-,!, VV, _ 

1 priHlue-Llini— W* isjpplj repriLri fur all 

Tractam citld in our 41 yajn-g in Triiaineatt, 

BUILD YOUR OWN RIDINO 
TftACTOR^“WAR HORSE" 

□Blnr old eutri |i*r1a, povrared hy t M.r. _ 
Iwrjier njr-ca.>]ed ailftlhe \ or waikJiiir 1y JH i 
Cnnlen Tructor j.i to It ] I.P. of" tors vert trui-h, 
or auto In to VarEn TracLua-. Eiic-Ie wo itte alee] 

i i- nil "'T - 1 1 ; : '.-.ill : ■ ., i •- j ■ -, . 

PJaiAB fast buiEdiou:, in few IsiViiTfl, any- 
one of JthOYfc, |::iHt|mid for Fl.ll't 
fatate -^'hiah wantrili or n]] n foi 
S^.flOr Mauri - Bach Gumiir,t*.;d | 

SHAW MFC. CO., 4S1P Front fit, 
C.U.tiur^r, Kensai 

66SQ NnrlA Au. St., conimbm. Wib 






TAPE WORMS 
ROUND WORMS 

(ASMn'df) 

HOOKWORMS ^ 

WHIP WORMS tgL; 

. . .you mnfreeyoHj-tivg of all these itnurraw 

PULVEX 

C TFltilHEN? WORM CAPSULES 

uwl hrbihj intiils. Al Iradhi p|, dn®, fttalhml rtpB r 5fc 
a picitfi ([ton tzx I5-X hcN tw W- to mtvK, hr itp. 
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' NOW. NOW, E BOSS IS A \ 
REGULARGUY- THERE'S NO NEED 
T06E\ E}fiClT€D r mj f IX ANYTHING, 
k ANYTHING AT ALL. 



EREiS NUT AjBllJ |Q EAT IN fME HOUSE- 



f OOSrt. (& 1 -AD 1 
flU^EO TftftT BONE THIS 
MOT^JN&.q-SURI LOOte 
LIKE ft HARP NISH] - . . 



W £R£W*0** 



me me m/ewm> m boss m e/me* 



Packnrd l f our-l r ony, the ignition 
that ou[]asi> and outperforms 
all others,, is right for the job when 
it comes to replacing: worn-out or 
inefficient spark plug wires. 

Packard Four-Tony is the ignition cable with the 
tough protective sheath that resists heal. Cold, oil, 
moisture, corona . . . assures dependable service 
under the most severe Conditions. No other high- 
tension cable can match it for long life ansi 
efficiency. 

Packard Electric engineer! have put the same 
high-quality workmanship and materials into 
Other Packard Cable products — battery cables, 
ground straps. Lighting wires and primary igni- 
tion Cables are backed by Packard ELectric's 

years of cable manufacturing experience. 



Packard ignition cable, spark plug wires end 
battery cables are the original-equipment choice 
of Leading automobile manufacturers,, -are serv- 
ing in cars, trucks, buses, tractors and private and 
commercial aircraft. 

There's a reason for this wide acceptance, Re-wire 
with Packard — (he cable that's right for the job. 



WHY DID YOU ? EVERYTHING GOME. 
WRONG ALL DAY- I'vt JUSTE WISHED IRONING 




^RirflE&, 

mWIRINGtf 



This ill* num cable wavier Dl iIf b-cii -Ihs rt^ht 

FUrlnrd cd hl#-,» nrfrhh?i'i , Ji l hr v.( J V dJI ThouMndi 
el drtltn- (iia. idt belm rt*ewi«l lerplcc □ 
icivlf al M* Packard Ctrtulad Re-WInni Mtanual 
°nd PnctgrJ CtfiiiUd Rs-WIriny Rim, 



6 UY VfCFOfi K BOND 5 “V 

foremost builder of automotive and aviation wiring 
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RED-ITCHY SKIN? 

watch out— it’s often 

ECZEMA 




‘invisible* 

Liquid 

Promptly 

Relieves 

Torture! 



Ifirat applications or vmnderful HtwUilttjr 
Eemci — a. Uoctor's highly irmciisated 
lmiriM# liquid — quickly relievo intense 
itching turning of Eczema, I’sariaflis and! 
similar muncying elfin sad acalp irritatiuiLa 
due to external can*. Semo jhr? aids 
heeling. A mating] / successful for over 
J5 yeaia! Apply any time— doean-t h4io?v 
i>n akin. First trial af clean, rtainlesa liquid 
Zejnu convinces! Buy Extra Strength 
Zero a for meati coats. 

At all drugstore*. 



ZEMO 





AVlNTt^S DRAFTS AHD 0 

FOU BlUf -W,%«T- 

^HftLH-HORD 

SEAL CRACKS QUICKLY, EASILY, 
WITHOUT TOOLS 



Kaik-Kord, th* wij-ijuil ivi.i-hMrdtTune caulkEn* 

rompnotij Ln icft. form, ^pbIiLm y*, u to 

Uffwitivcly w.-tl window *h,J dwrtriitiift,, cracks, ftnd 
'■ri'i'i inside <;,? [rut. 

Junt KjtLk- K<#d into <(» et*ck orhoL «j L li 
Rnecra- no UMh-reuLiimal. KHkKard will not hn*,|- 
tn, Chert, or crank. U seals tightly and Htay* t^hf. 

Don't wmt till cold weather 
— mt Knlk-Krrd ta phvjI uut 
wintst’s cold right thm. It cute 
heating I.,|.1 Ib- duvch of 

w nJls rind drajiea due to suot 
and ,1 imt. 1 "k it aI&i to plug *1 ‘ 
hbL hoi** in wood ne jdnatcr. 

Kalk'Kond k waterproof and 
cun hit yairted cv.ir a t oncii u 
If drained. 

Parked in «0nvEou»ii polls 
rendy for tira— n*»t fln d cLean, 
tft work with. Anyone — amt 
*^ejoiw — car, um KnLk-K,:,rd. 

Get n. Ikh today 

a^K jmut J*M*,1 

ttWiRMbirct M«?il Jlbfr, ET u r*4 ' fr 



PRESSTlTE ENGINEERING COMPANY 

CHOUTEAU AVE, i 5T. LOUli TO, MISSOURI 




1$ YOUR WATCH,, 
a war-time 
CASUALTY? 

* S' 1 *?* 1 , «£P=rt repairing 0(f 
Swift* and American 
Tvntfihci *nd clock*, 

• Free estimate on four 
watch or cLoct BEFORE 
wi repair 3fc 

+ All work HhM& GUARAN- 
TEED. Finest jh highly skiliod wertmanship, 

* SU.t]iri:;Jnjrly Inexpensive nrt^E, 

MAIL VpUR WATCH or- *lu*k under loured mailing 
tc Ur. Our tstiris will uenni >^, a FREE repair estl- 
K"* *?■?“* J^i^fttdhln perfect Tumi Lag addition. 
Then we] tLulckiyjjk.il fully do the RH, nnd wtum 
your watch ur circle mmjtrf, C. O. P, pin* postfifft. 

hr* SS SSS&S. 

EL' GENE WATCH REPAIR COMPANY 

Mia Hunj»n H ti.a Hu Dr pL PJtn tp, ChK»B t 




OTTAWA TRACTOR SAW 




W 



350 CIZTS PER IHiNtir* 

, ----- ■ ■■■■ ? Ot(* wa-foatont C^ltliUtL Cutn 

imp*, i-mil [OJTS cjvneiHtWivy- Frfto twcH. Onoman tweral™, 
ThDUinnds if L tiwr Buiit to tsatwitb heavy, ni l llfiaw blade. Ptoo- 
Iloc Safety ciuleh ttftitruTr oata power takoofl any tractm 

Ottawa MfB.cn. Bia3Tr™^™^OH™Dlta 



EXPERIMENT 

WITH 



BLACK LIGHT! 



FUN I THRILLSI PROFITS! Ert DCTOH P»*P nitl r 

ins jpriznz* Sn Jun* Jp ix- Ls-s-ju a< Pnpulnp JiCucIiaiiLlir, Wfl*f5rnUfc 
^iiinS' aa^O^ S °| ( S ,nc( luHrw nnty S < 1.2 5. ninrt hulb, t„r 

™p[L^ Li^ nr|rf ' f all ' L - *° r 

b lack light pr opucts, 



Big Money lor Workers 

In Homt or Shop 



L S#.atl-ile*» wtmtuLS. W* eTpeilentu 

V ciianrute pndofj wilkwot 

J l E 1 J rwtenLcd muthmh Ctmelcrj 

dies. me. I^nenieat luiiliMulitj/. 
J vthnrolJlJ'^s projctTj. Ii^Let.duLailHiree, JUec only. 
». ATioKftL Fomaira caMrtNV 
***""* renfu, fxiu. 




Heavy Bo4y J lK ONE Oil 
helps electric jefi-futratcits 
a fid other household equip, 
mem give longer, 
quieter service. Cues ■ , : 
repair bill*, • T 



POPULAR MECHANICS 






Here’s the Big News about New 

Slatic-Frce FM Radio 




fF’M L./'Frsijiiercy Modulation"— fleHaatkmiil hew method of radio broad can ting) 



Smooth as satin ion a] rsatwin 
will |be a feature of Zonith 
F-M radios. You’U hear mu- 
flk itnd voice e against a back ■ 
drop of velvety silence, Nu 
elocLrkal noises, no distorted 
HULitida 4 ^ l just puiP, unin- 
terruptad listening plnnnuxe. 
Wbeu yuiihear it you'll ngreo 
It hat: the touch of gcnluM. 



Hot aver thunderstorms ... or 

other natural static will mar 
n Zenith F-M radio’s life-ljko 
tone. No popping or crack- 
ling to nnTi iiy you, because 
nil spilic or interferenoe will 
be virtually aboliahed. And 
only a Zenith will Lava a 
new way to inenstute lieLening 



Genuine F-M „ 4 . nut ImiUtlvn 

44 4 Zenith no LL-i burn led with 
the originatorin bringingF-M 
to its preaant punt of perfoc- 
lion. Through long experience 
in operating ita own 541,000 
watt F ■ M itatlon, and 
through important new Radi- 
onic dfBvc I op mnn ta, Zenith 
will have F'M radim with the 
touch Of gesniua. 





No overlapping Ot fading 
stations with genuine Zenith 
F-M. It will be as superior us 
a. nJiuip photograph w to itn 
□ut-uf-fucua snapshoii Each 
F-M station win tuna in with 
raaor-flliarp precision nnd 
stay on the beam until you 
turn the dial. 



Records come alive! Find, 

Zenlth'ii tu.w way to repro- 
duce record musk ends ell 
iwadin-noiae, neratofa a tid rat- 
tle r Than, the music goes 
through the .Miu Liu-free F-M 
radio circuit. The reeult — all 
the hidden beauty never . 
haard Sn records before, plus 
the tonal realism of F-M. 



Ft>r the Best In Radio Keep Your Eye on Zenith 



n 

RADJ 0 JV 1 CS 
EXCLUSIVELY 

tuijdnqiaj* with 

^P“nit & iac/V?. 

Bgjf ySaS g’J 

*t e 

f n tf*Ce 0 / r*i!n d 4 C,tlIca - n 

And ail ftjfe 

11 

"> •‘Sssjj 1 « ««£ 
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rA □ n v IftijlA, up !i 

Malfe Prmr-praor ph ntneojyiraii direct from 

bLuAJfti-nta (with out- ttnirinEi) nr get phrsfi-rriipfeir .■run no? 
^Lrttt from any blueprint, jltawm g e,r ekfiWh. time, 

tnobO}- — expedite world APE CO Tn+ls-W fO**®* l-a-minute. 
OS anything written, typudl, prtnwd, drawn nr pfiotoamphed. 
— even if pn hoth old*], No darkroom or technic*! kncraledgri 
nndBd.tin facJa. Write Tu [ i*V nn ynur hiMttmw IntprVud. 
AMERICAN ►HdT&CoFV EQUIPMENT CD. 
2H&N. Clark St.. Dopt.UiPlM, Chirac U. HI. 
(Puiptwcntatimis. bn piribeiJMl citie* and Camda> 



AMERICA'S MOST WIDELY USED 
PHOTOCOPY EQUIPMENT 



Mends Most Anything 

Far rubble, rn*h.l, tlai-Ji — rnandt eute I 

J-anrs, running hoard;, windihirld* , I 

| Dear niah, alia ml’rigenpter door*— I 
- hb«r |p metal urd ulaii, l«rJi>r u [ 
lh*r. Lurq* 1u<bij |or 23k. 

AlHiirtfwure at ID: 5h;rei. 



Millions Sa ve wifh So lo Menders 




$lak e# a Pip a 
Welcome Angtrhere 




With I tint RICH. NATURAL, NUTTY ) Inf a# 

Write fat* frw booklet., ^Thc Choice 
of Experience.' 1 John Middleton, 120T, 
Walnut Tobacco St., Pbili. 7, Pa. 

f.iuinm-mnrff /*r rl* CarrinifT r| r adj linn JtfJ* 



AMAZING MYSTERY 




BUTTON 

to Il»:4 «r PplilUiarJ- 
HmjI* ■— 



Actuli ebb 

II iFirklid nn 7 v^.ri l li l J iaTJr " 

Fltihanit FraduiH Company, Sjliil Clurlei, III. 







. if graduated -vcnlciE a 
jut Lmreitn. m i-.nsily rrn 
opm slide and hefcf by l 
bolt E^wy lathe raittf ah 
have tmt , . iL wiU quickly pay Joe 't\ 

SVS/J£VtS'5Sr“ I aw ) hat I aw I uw l * 

***** fiam r» *»rw w JkUar, hi &„far H*. Am. 

CHICAGO TOOL ANU ENGINEERING CO, 

MM. *t J-AiJTCflry raonvc ?s M Ow- n f*ir. 

■<(!< «Pu(ti Ch^flpfi AlrCnu 






N* w CHEAP OIL BURNER 





•ft COQHIHC 4b HEATING STOYES-rURHACn 



N 0 MflIE S4HVILIIN4 COIL &» 

AHf». Vcw T uwIJrpr Slirkr v, . 

Irl' i 0prium turn - * fhCuu 1 UO KIhbIi 

*« 

?iiii EPv H fcn Vinif -uiiYi «M[Ufr OP IUMK0 TOP 0 
tnur.lh. C4C Tiiura fit P LnLrudiie-Jliff- JJlb prtc&Li. 

IAFX 1 - CD. 53-5 - H 5 th Av«. Mitchell, tn. Dak. 
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P LENTY of motorists feel like “squaring the hose” 
to get every last drop of gas, But the best way to get 
top mileage out of every gallon ^f gas is to replace worn 
piston rings with new Sealed. Power Piston Hines. The\’ 
save gas, save oil, restore original power, lengthen 
engine life! 

The men and women of Sealed Power are proud oJ 
their product— proud of its 3 4 'year record of preference 
bv leading car,, truck and engine manufacturers — proud 
O^ the performance of millions of Scaled Power Pinion 
Rings in (he engines of war. Your favorite repairman 
can get a Seated Power Individually Engineered Ring 
Set for your eitr bow. Talk to him today! Sealed Power 
Corporation, Muskegon, Michigan * Windsor, Ontario. 

BUT VICTORY BONDS AND KEEP THEM— GET $4 FOR $3! 



These one sets are engineered 
to save gps -without Bac-riSke of 
oil economy, to save oil without 
inducing friction, and cylinder 
wear, Each, set gives balanced 

jjeffo finance in a particular 

engine. 



Wrfofl £mgj 
Wdnns 

Cylinder Slecvei 
Valve i 



Waler Pum-pi 
CAcrjifr Portt 



OCTOBER, IMS 



177 




FREE! most COMPLETE 

RADIO PARTS 

CATALOG 




EVERYTHING in RADIO 
ELECTRONICS for Training, 
Maintenance or Repair 



NfW 

Haw t-f liiDninff pj farfilFtl St iEiIdihi t Strict 

-C«ll Wlnrllsg ffildltilw Ccpairtwa Cakglatair 

Ha, 37-fJ J, P-ylpal*. 33i «*. X3T-TMk Pu urpi>id F 25 f 

RADIO'S FINIS? BOOK VALUES 

Spet Lilly prepared ED aid. Indiii Irvuiinf in KhHtl] 
d inAntiy. FuJl-af-raluaWi Jiu. Stud for ill iu.! 

•did. Fdnnlih. end Dwh, Book Hd. 17-711. . I Ac 
binhqnmy ft Rfrdk T*WtW «#. S-JI1 . . 14k 
Rodin OnruH Handbag Hn. JT-7JJ r . % At 
Aodl* Build d-i’ ItahAnOk K*. J7-7M . 1 Be 
$implilfl>dN.dl»j* f vlql» P N*.V-7H, I T»f 
fiudin Darn IHandbnnh Nn 17-714 . .51, 

Alt Six &oaki Ha, 27-791. , 75c 




™hih luunw 1.VXT* 

Wr J^kcqn, Pqt. S-X-B, <ih.lL.0B, T j 

uiij.mifj 



K%.', vwo*ksho * 

^EW 

lnven tl0 Z 

Easy fcTplate CHROMIUM 

I GOLD. SILVER, NICKEL, COPPER 
1 ... For Pfeajur* PnfTI f 

J [f yaH hi vl~ a ti uc khlMJEr — Hi Imme nr In builfr 

■ UK*,— you MCtt tllW nt¥ WaTILir J£L«[[D- 

■ plater. At the aLrote a! Ait cki-LrillriE hnufi. 

■ yun c-mei etecsisipi.te utedele and projects— 

■ p« can replace worn ankki. Iiiuosu, tools, 

■ UxieEL-1, nJvMvlArc, i.-Li:. tiELh . durxkLe. 
t. ifUjkiinjt quit rj rartril. . . . Go&d. Silver, 
M CHrom-urn. Nuktl, Cop pH x Cadmium. 
1 Method Ju euw, qlmxile. quick. kv*j-¥H:hm(£ 

■ lumiKliixl — e:|^ipr^c-n _ . complete, reidy (or 

■ nee. Byioi Ufa bli of SnnrJk /ur ulJtcrji. y&m Mir 

■ iPipnd eta fer c tffif v-H.ki'i a v+tk. So 

I irjikc you r s-litip ctunplefe ly M cicJu# a 

I todS" r w ““^SMp1^nnT]Uiitritel 

■ I'teratiiTi. ACT AT UNTIE! ilaii Cta-tint, 

| WARNER ELECTRIC CO., DEPT. D-4 



FREE Details &■ Sample! 



I fHrtl Elimif CU„ CM 3 North Wnlli. China, 10 , Soft. Be* ■ 

| Gqillemen: Send Fr* Sample fcad Ur til In tor | 

j Afoiu^_ _____ I 






L g»_. 



Stifid These CleteiuNd Nortel j 

-ESftKfc '^‘**»»er»olue,”J 

mm * 

“ 0 | 00 ^ 




SET YOUR DEAISR 

In wduk, dl- 36 

p tfER cub 

CATALOG q f. 

li“-T-uT u r .■?. ™ 50 

CLEVELAND MODEL ft SUPPLY CO. 

4a0flEaa LwiH Ay*. -fc j, tlavolmil X, Ohio, U. 3. A. 



Fa Chairs, Tables, ALL FURNITURE 
with So-Lo's WOOD GLUE 




WWtifOT 



110 -VOLTS AC fa™ « 1 ™ 

wLili HATO KONTEEITEWS5. Ferolih 
Ht.ii4.rd 1 ie-T AC inm b II. 11 A, <ic 
3Z0.y. DC. 

R|Mt-iink mjabu-r.il .Ini j(Lauriilar:i 2 5 to 

ERA cyt ke, 

CitiLid il.lLv.nu. ml .5. T l .-' ± , IE A 
ZB MV, AC imnulur., Elfer'* til hOD'OE 
H-eTirru-ifirn, Imilienrjf rkiir-jqiT. im.d t.ixli 
InqlUHy SrrjjuriiLijrj. 

KA.T0 EHSIHEERIHG CO, 

M Bhn AOwt, muniit MIH0U U3A 




C tir^T 



DEXTER UNIVERSAL LATHE CHUCK 

wflldpidt, iteurili, tlrtnt t*rvltiibli 

IbfLAP lir dmi W»kib:pi 

ua “ 

Imhdii buildr ud tflHMl hq 

DAMDV FOTt XMAS 
Bead nr order. 

THE LEAVITT MACHINE COMPANY 

ORANGE + IHflitACHUSETTi 




☆ ☆ 

COMPLET 

PHI 

SOO Pm mo □ Ml idbciH, oDir iso? .PiwtMtdi I 
Two.coLara— hautUumB blue prlDlLoir o[ I 
your complete name o:il addieni gel attroic. 

■UTS wblw sumiuud (M»l DftpOTl UBS OB 
letterj. eorelupea, poaluajda, checks.. baoEa, 
tools, ftf IT M1H, rite. HDNDHEDE OF D RESl 
Wooderlul Ibr lb™ Lb S*tTl»l OKI Mr 
[li.I.LVl FART' SERVICE. Limited supply. 

Mooey-"lHtct fluMwustau. 

W ESTERS STATION EWT CO^ PwpLaaT^K.TmrtltA, Km 



^OnflWfl WOOD SAW 




For Tractor* 

— Mahan woort lawnif 
uid easy. Can -Cut 

_J. WSM4 to PE/ for 

ilsnlf quickly. EABlly 
niDTod whiLfi fttWi'hfd- Dir 
heavy btidfc FREE deioalu. 
OTTAWA MFC. CO. 

RH«)T Orb An., OHUXJ, 
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For men who 
appreciate 
quality 



Eiperr crafonitn, using carefully fflenerf 
maieriulx, Tuvc fashioned 5 Berlin jt IlalL for 
01*31 whp apprCiljKd "MGicihiag tenor' 

In bvaatifuJ]r'£jnJiied bowl ii nlivir with a 
liistJuLih g; law- produced by pninxEakiEi; lln- 
Lihrnjj methods. And the graceful beauty of 
'ho ptrfccdy-proptmiciacd r,J< anj atom *tiCM 
ed ibe slc£[L of tho doxijpior. The bon] ancle, 
wdJ tliie^JK-si. pitch and! depth, of ilac bote, 
etc., have all boon mined wLtb cnc: Ecu lour 
precision to inrun: ihe utjnoan in appearance 

tiild OMOkiofi ptwsnrc. S-ryjod In « £WI rnose 
oE baatisum u models, either with Or ivErhoue 
an inlaid sterling altar band. 



BfiaftralL Inc., 34? Fifth Avenue, New York t£, H Y. 




ELECTRICITY TOR ANY JOB 
ANYWHERE 




5 lbs. 



'1.98 



HANDY ASSORTMENT £4 

FOR MECHANICS— SAR ACES 1 

—WORKSHOPS— HOME USE 

SCREWS * NUTS * BOLTS * WASHERS 
RIVETS * SPRINGS “ BRACKETS ♦ MISC. 
MQAE THAN LQOQ HECE$ 

ft fall pavadE— -n ¥trlMtbh tcenFure chest ol tnsncaiAE du- 

VjOtJ, lur nvary JJvuOliml lchi. FULi jJ j.: LiiiiL B uaj-- * t ft a 
iiafa.pil, Orrler nnm, 



ELECTRIC BUTTON 



St 1 

sp^easssiSr 

wot MFBl COMPANY. 
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Great Production "Race" Creates New 
Opportunities tor Skilled Craftsmen 



^ over nai ^ on J shops like the one above will swing into 
and hi up in ihdp in fa ^na].! pans production. And thousands mote will be needed 

bat* room e( a irnit (nut, 1 r 

rsM <ft *rfw S1 ^ kT*!? 'turni'riE * n by big industry to keep assembly lines running smoothly. 
ql.e Hrf jaru far j t j s tt g rM[ opportunity for men with mechanical skill and a 

hLfcteut e and radio equip- 

™= D< ; T!» 3 hop ii fitafiy sincere ambition to get ahead. 

lDOVfc. Atlass-WiPjVKd. ° 




You'll find a Sound foundation for Such a shop in Atlas took, 
Atlas kibes, drill presses, milling machines, and shapers — pre- 
cision'made for precision work - — will help you get starred with 
a minimum investment, and give you the lowest possible optc- 
tng costs. Check into the possibilities In your community. Send 
for the latest Atlas catalog today for complete 
tool specifications, accessories, and prices, 

ATLAS PRESS COMPANY 

1043 NORTH PITCHER ST., KALAMAZOO 13D r MICHIGAN 
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Learn to Shoot 



J ead fur 
thh FREE 
hbuklrti 



Many thousands; 

IcarninB ro shoot , . . 

oi id shoor bttltt.. .with thl:t Fasti rutting. FKi;£ t 
4B paftc bi>okl*[ p MHrtj«ri;d in cooperation with 
the National RiJie Ass'n. Covets the author- 
itative^ govijinmcicvir-appiovcd, ptc-inJiictjoii 
Rifle Training Course. Improve* the jeorei 
of even. txptrrtnnd shoocefs. Send TODAY. 







PH»NB AMPLIFIER HITS ! 

PenpleU M-iLk lutes, all pula, 
Atssls, etc. F'nnfllF 

AA’S w Jiljlwr, PI) 

Ka. 1 C 5 S. 4 ?*dU 

14 Fagn H»dn P*rt[ Flyer. FHEE : 

f 4 Jdc mtd Circuit Bc.pt lq f . 

5Juit fttfin fkfsuit* MIUi.ISe 
Nanfly Tlibfr fitxE Cahill ItH.ZSt 
PL 4 -CJ YDU'J! ORDER. NOWi : 
L("J Ii mi hi lie; dcll-nry nnw on 

HA LLICFt AFTERS 

Engr ternti. Illnrol triiip-tn 



EQUIPHEHT 

lr gr tin net hr 




A pack rnuHS.. WITH A ■fAUTIFtfl 

MOTORKAT TOME. tundra Mufflcn fenlurn Improve- 
menli fmr In I he l«ad, yidn nhatid at cdhripprlrlinr. 
Imrwlll mil*^pcr n nd jqiwwr, rttlvcn tack pmnn 
end ulv« bailer parforrr.DiK'F. Savings In ganlEn* will 

fl-dy tat a Sand- • MirRl-nr. 

V-l SPED ANP- 
«\WI1T EMEU] ' 

1IMPLIS- TIT Ml PUCE Of ISliULPl HUFTUK 
«k,T. i v4r F ii. Urtd u eu. v hhk l pKv*rA* 



fwfnw DM 



5ANDEE MUFFLER CO. 

7SIJ S. MSIIH AVI. LOS ANGELES «. CALIF. 



Collect v&amv* 



r-«wr bR^tr- a™* ^ * 

d_.A.I.I E . A... * 




5 PRIWSERS. 



LL r.ASO, TGXAI^ 



POCKET ADDING MACHINE 

STIIIUY FiT Ur;].. ronitmeUOT far IlfuJinr nr. 

Ad:li, nil.lr.Mlc, nl.ll IM.ltl laltrpl l"ll. fqpucflW 

vyj.tt0.1tl- A rc.il uuca.Ilk — gUMr.iMTH.I r. jctri. 
Tin. . anm.Iv Of v*!lfllrd oner, Iihep? miU 

Rildren. IVa iblp Imucaipicdy. On clell i &TF, 
ti.y jAwiE.llLjll ipl'H U.O.It. Tr-i pn-.l IF- 

_ cturfci i . ]f 7-J1 iei.,1 li. altli 

Free jn Si Order, we mu' e*liIakh, T^ni l.ej-- 

Trial evi« 13c- _ n*ueil**], 

ind rin mMfy lr 

TflVEUt Stitt CO.. 14-HA Will iTH^Wiy, Hlfr V^k T, h.Y, 




ufi-cr 10 Hlpjr* trial 



F 1 ! 

1 

a 

^ M. 



OAL 1 I 

IENDOIL 

Nar ererylklHir pad Up^t 

mshiGi.mi riL-Td Lri in nil— 

CI-lndN Tl-ibn] « PrAVHlli Rail 

EubrUriies d ” 

At Herdi-ciT re sn-rf Spir-Ti Star at 

McCEMBRIUGt a EWI r CjL M titc I U 5 E e*- 

- ■■■ ». **, 



i 



Sa-Lo RUBBER REPAIR Kl 

kwi rubber. Insy In ih — jinl 
en., Itl dry. Millions, intdl Cbmp-ltle 
Kll. C-nriijyh f*r 20 1 Iff! »C mpulTE, 

Al Hi-dwirl 11 
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The RCA Rratti'a (Mumeter ftt-sen?-! Uwf the taM moiiuf flint hstw hrtn poued before ieMiilji dole 4 to (Aif flfrjJWt nl tbs unJica 1 bekhtf. 



Measuring "every bump on the landscape'* 



A radio altimeter— indicating eKfld 
height above land or sea— is another 
RCA contribution tn aviation. 

Old-style altimeters gave only the 
apptjshmtc bright above sea level! 
— did not warn nf unexpected H "uH- 
course” mountains. 

To perfect a hetter altimeter was 
one of science's most baffling prob- 
lems. So RCA developed an instru- 
ment 50 accurate it “measures every 
hump on (Ik- landscape'’ from the 
highest possible altitudes . . , so Sen- 
sitive it con measure the height of a 
house at 5tM) feet . . , and "see” 
through the heaviest fog or snow. 



—of 20,000 Feet! 

AH the radio altimeters used in 
Army, Navy and British aircraft were 
designed and first produced by RCA. 
This sumo pioneering research goes 
into eoery HCA product, So when 
you buy an RCA Victor radio, 
Victrola, television receive^ even a 
radio lube replacement, you. enjoy a 
unique pride of ownership. For you 
know it is one of the finest insiru- 
ments of its kind that science has yet 
achievi.nl. 

Radio Corporation of America,. 
Radio City, New York !M>. Lisfeii Jo 
The RCA Show , Sund&tjn, •i;30 F.M, r 
E'T rr over (fie NBC Network. 




Tilt ItCA mdio altimeter is n 
fii jju-i eiHitrilTutlrin tu t]« jofety 
li£ wmflH(Klal Brins. The see- 
firm Jt tlwj k'ft semis- die radin 
to e-*»lh *nd ktok *(SBin 
while the ' "hai” at tin; right — 
Ciminij tin'll waves tn ihn insl - 
ikiritEi uf ,i se c cm d — tells thn 
nfl’Hgdt&r the plane's emet 
height In feet. 




RAD fO CORPORA Ti OH of AMERICA 
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AwCdc-TRcki}' of Jobs Can be done nccuiarolp, quickly, tas- 
H y. mi ccnnoflikflJl}' Offl [lie AMMtl'O Shiptr (7' 5(rpki:>. 

CtummcriLiii jncpfpotiErj. oinr learnre* you would 
tipect to find only fa lirsur, ffUJr* (>*J?rnjdYe madiijiEi 
...For example i WAY 5 of rim, mol ht*d > ti jud front 
fnt<: of [hu ni*ii] frame arc of the "YEE 1 " Type, bund 
HTipc-i ro ifiAurr BjCeuluCy and iujiK Life. AyaflaWii for 
atiriariary [oicaJlirion of a* piruhlt mut 




AMMCO 



2140 Commonwealth five. North Chicago, 111. 




Vifaro-Taal tomplefe with (*750 

20 ordinary an-BfaYirifi riiadlM - , * 

Vibro'Taal phrr $1170 

irmplitr Mt of sll«hm»rtli I I 

Wl Tti H«*p1 ffl-rrltf rj-id irdrrs onlY.All.Kh datkef ILJ]. r af uriULfL 



BURGESS BATTERY COMPAQ 



Its N. VTobuh Am, Chiinpn l r [II. 

i i ii miiiimH iii mmm ii ii i u i i i 




Docs Mora Things 
Easier and Qufffter 
Than Any Other TunlT 

lie-main a Locked to the 
worL; yrith h.n n da re mured. 

Hnldfl ahjLhLnB. my 
■liap?. with a grip that 
never slipa, Isattuaily Hand 
Vdao, Cjn.myi r Sur.-a-'r-f'lEi t 
Adjustable End Wforieh, t‘- 
Wrench, Locking Wrcnt h 
ToEBlc-Prcra- — • ALL 1?^ 

Lifiit, trim, h.uruLit 
line alley aleeL Zinc 
1* and II}". 

PETERSEN MFG. CO- 

Diet. C-iO Dtwr 

VISEGRI 




rDCCf 4fl PAGE 

1 hobby Catalog 

Oyw 1DOO Hems Over 300 Pbakoa 

Dm- nsw -m-pjiie catalog'- — ..flirt offl the pt-raor— d* the iv btb1e Jh 
vt widf-awilh* mtildln. Pru'j LiijulU' uVaJ-V (tiLi uhLjty udivj- 
[ImmI model la iiWed ■’■nH. n'^Yr onny hant-tp-rot rtemo, 

rinner. uctfUii'H, ttuats, jtLIdLih. fiupplltl* me. 

Aiwertta 1 * Hehby QntaJ.naptnc-i d3,a n c. st.H.T, i p.m.y. 



'DEV ELOP the POWERFUL INFLUENCE | 

FEU c HT| NG f R ■VfrrAnd Gitanr/J? fit 

laTSYoja VOTrP 1 

[do it yogas elf at home 

i fflriir for the faitr B*?k -FREE-; 

■ Jerjf Lirujv fr itajr dvel- tlj Tj if toft 

Perfe ct Voice institute 




FEET HURT? Haw Font Cushion 



l flrw , vpaiiirty lapAeijat. JtiiLhcr cereied. Ho Lleivi, Ik-sioie 
I — cushitei? ill 'I bfliM rvJirrd yeer f»£d ft™ Img] ru t«a. If 
1 you mirti-r it™ m.n.iLd»i I ciIItiwj, mm*. Twl uuLni «■ 
rulfn .in-lHP:- . Ir;, I'- Rjrr":. :• f— :> -li.nl ViYi.l ill : ' 

(liwd -lic-liii uicifcf w.irkLns s Dlciwdre. Dvrttrr mi: I rec- 
_ aiiDirinl tftri. I'm. hliiiK re rent ludTereri. r bind redy EL.tf 
B r.:r A pAllr— -r ml! pliip I . ■> T> , oliu ^'ittaEd STATE 
m SHOE SIZE AHD IF M4N OH WQMAh. UO WAT TRIAL 
f fl I) A RANT EE. llmitt' Inirk if rail don'l ffCt tiklEftJ TrtStf I 
□ niHOt 0 ..lU w.nsrt St, Dapt. *»-«. NnrVark CltySA 

Titan Slide Rule 

■a tint Emil? r»Ml, d'Y'S! 

I rilWllsr ertjOwttpna’ ,.I _ 

JulHHS 

FRECISinti IHSTBUNUNt C(. 

B«J1 ASA. Peril- BA ChurCA St- Annea Nmtt f*rk T, W.Y. 
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Th«rs i& this about outboard motors: you don't him: to 
guess which erne will suit you best- Fur mote than 20 year* 
weVe Euid h "Get into ft boat and a** for ycrttraelir This, 
together -with the testimony of thousands. {and thousands) 
nf owueirs, la Lbe heat way wo know to impress ynu with 
the quality of Johnson Sen-Homes- 

As fur Johnson D El P bN Dab Lilly — you leant about (hat (with 
more and minft aittaiuio ent and pJestunel -ns the yearn go on- 
• See jrour Johnson dealer. Look fur his name under 'Outboard 
Motora" tn T*ur classified phane book. ]fe wiLl be [be first to 

know when. Sea- Humes wHl Ik available for Measure use. 



JOHNSON MOTORS, iM PERSHING ROAD 

WAUKEOAli, ILLINOIS 



JOHNSON SEA-HORSES 

for DEPENDability 



THERE 1 S NO SUBSTITUTE FOR EXPERIENCE 





“Dtirt’t fret, Mrt r Wattlfoipm — Henry will havt that ftxtd in a minute with a link Wddwwtd 



When you wane to fix things fast . . . remember 
Weidwooii Glue. It's quick to mix, *, easy ro use, , « 
tremendously strong .join-free . rot-proof,, . and 
pern, incite, Ar hardware stotes, lumber yards, thaEn, 
SCUrt*- United. States Plywood Co TO ©rati On, 55 W«t 
44th Street, New York 16, N.Y* 




WELDWOOD 

PLASTIC RiSIN 
WATERPROOF GLUE 
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Ycu'll find your bitfqaa! ■n-edobbuitcling 
Ibrflb in Com.wV% ML BALSA Solid Model 
of Ihe S-2?! A soper-kil wiiii many United 
and secnlfliilslied parla; fbnhh#d Luirc-ts and 
bliilEarl ql larrand piailiq; ^palqd dqql 
whfleln. complete dwja] sheelr many ether 
featurea! Cemef Dea-iga Makes II easy la 
buLld— aaaurps belter rosuLls] 

co mit model Airplane 4 supply go. inc,, 

* MOM ■ MgWTOBH 



LETTER LV<f! 
THIS EASY WAY\*’* V . j 
tiv 1 

ciV 



ST5HSO LETTERING 
GUIT>F5 were invented far all 
"ho need Id moke neat, sood Leak 
Lt^iE lettering far jwitEn, scrip 
books, bulletins or pji handicraft. 

Now 1 carapJeiE *t« iaf ft guides., In, 

clud ins a 01111 nf the U - 5- , -in * uii labEe 
far only 5J.SCL A*V Far No- ?M *■ your 
five and ten, stationery or department, 
store Sterna guides also sold individu- 
ally. but if tlie set o f a as unobtainable 
locally, send SI. CO direct to makef. 5t-e"«« 
Lettering Company, fSLC Elsinore k\e-. 
Baltimore Iti, Maryland. 



Keep year Plane Irens and 
Chisels SHARP os NfWf 



UtiiqsJ* g i-iitd irtg carla c hm-pnl 
imwttt a ptrtaclly flrcaighf 
hplfow grind an plane krom 
and chisels. Results In a sharp, 
keen, cv nr- tutting edge. Adds 
llle to fools — permits bettor 
end taster work. Enables you 
to da an experl grinding job. 

Easy ha install and vxe. En- 
dorsed by home craFhsmen and 
tarpenfers. 5atisFacrion guar- 
a nleed — vrrit* tor tolder, 

RE AD-LEWJ5 MACHINE CO. At deafen or scrl di- 
3B7 Third Ave. r Troy, N, Y. reel on receipt uf 5fc.9S„ 





4 Seal your home naninnt ft raft* and 
cold, slop expensive heat LeaksF Keep 
out dust end dies. JuhI pre^p MOH- 
TtTH pliable plastic tape around -win- 
dam. doom. haapstHurJp, ene, If, Msyl 
It's nurel 

A roil coy* n ail i-cm.it SB ft,, enough for 

5 windows . . . 

At hardware, paint, da partmijttt Item 
And lumberyards, 

FRte MORTtTE 

CIRCULAR 



J. W. iM CRT ELL CO. 





Ke&p ’Em Flat with 

Sd-Lo’s 

LINOLEUM & STAIR TREAD CEMENT 




SAVE WASTE PAPER 




TRAILER AXLES, HITCHES, AND PARTS 



Hi*#, hLlchii, *od n 

uk pMWlty. gQMftlltt h«UM NPAi Irr b<H# 
prints* |IJ9- tfrWfl fOf fji* Wcrdu/ta * 

HAMMER BLOW TOOL COMPANY, Dipl. il<h, WAUSAU WIS. 



DO YOU 



WANT a . 

*wg. f pro [mil on of j-aur 
owal Ttr-n It tf i>M L - A 
EtKrr toERLcnosraT. 

Hinunun in. tbln arently 
Drr-rlcd profriui nr. nig fin 
lift II an JAd-J lijij weekly after a (hw wneks home tmSnEna — 
sat CM-Uical at eM/opodif — r*i huthef emticul owc-ilni, cm (pindn 
to- huy- 5 0th ye*T. WrLta for fn*. booklet. 

Steplienann Sysxem ot Foot Correctloti 



ISO 
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jjst 

with a continuous 



process of glass malting 



fit a ml but riliLcfn of plata 
glass benaii to flow from & fur- 
nace in the Ford Kouge plant. 

Vtar alltr year, Lfuri nhbun 

poured out... rolled into a Ion" 
cooling oven . . , moved onto the 
polish in" line Id be finished ami 
CUl in [« ^Ty.iLuL.E^ear nhceCtw 

Tbb was the first catittiinuu* 
process of ^laea making . . . cap*- 
blc of prodtrelng more ihan three 
mile* of pliile glaBd every day. 

Ktnrlnd in a limited Vi ay in 
1 * 1211 , Ltd ti process was conceived 
by Henry Ford Id make possible 
ihr ulus of finest quality plate 



glass in low priced care. And it 
lnmEened another great Ford 

"first""' . + , hULfeCy gljMHH am slacuf- 
Inl eqirijSntf :H H 'all around."’ 

Follow iiij; liia usual policy, Mr. 
Ford matte Lhc cantijauotis proc- 
ess available to a II Industry wilh- 
ollI royalties, Thu** throughout 

[he w urld, people nm« T« enjoy 

lhc beauty and utility of plate 
glairs not on] v id llieir aiilumi). 
biles but in ibeir taomca as well. 

Ford will produce many more 
such ""firsts” in the future— lo 
ihu lasting beneliLof every owner 
of Ford-ballt oars and trucks. 



EXPECT THE TOT FROM FORD! 



OCTOBER. 1945 



m 





■iiipF at rnj r c a La Lot: □□ shop LuuJi. 



A Rare Bargain in 

PIPE TOBACCO 



-Surplus 1mm onmpDundcd 
lit i v m i li [urtnijLae— JS. (4 jmd 
$5 « Jl. mJrturfli— anv*d In 
ci ill tiiirrtilj, ttico aped. oea- 
H'jlLtll, c ohii liir hJ ™d c d BPd 

jmowellrtd— «n now *v*u- 
abls t(? yOU (it Mill? 41 ,0* por 
□ lb. ttar? la idcliM n^ivs/ 
ilituju *[ dolLclouf flawr— 

ITJlitm Tilted tu sl™ tou a bcv? 
tbnll In plEHEmiyllDH > . WLII 
Barer c-loy DTjndfr llu na]*t*. 
la alv/nya a Dod— always jf- 

SMOKE IT AT 
OUR RISK! 

Order a trial Vi 16, MtH&luftf 
or Uill’CAUf BARSJX ior 41. 

Smoke a lew plp^full,, Saver tbLs dc-lLibLTuJ mLxtu™ mat 



Sidney P. Rain, Tob««nlst fur CeJin^iKirn 

B9 W, M«nr»i 51., DK-M2, CMmi* ?, III. 



a safe, convenient plan for forward-look- 
ing shop men and home craftsmen- 
Triie, government priority restrictions 
are removed, bat civilian power tool 
delivery delays will continue to exist 
for many months. You can avoid pro- 
longed waiting fov your tools,, or the 
necessity of buying something less satis- 
factory, by reserving ft preferred de* 
Sivgry position now. Use this convenient 
coupon to get details, 



fi-clee-Craae 
Bind Swi - Smhlntirt 
Up Saws - Spindle Shapers 
Belt Saltier* * Splndlt Sanders. 
PrUI PniHi - Mthu 
Thickness PJanar* 

Writ* totiiy far faU*r HI Hie 



FOOT PAINS 

STOPPED orV,ur 




Get Quick Lairing Relief 

B't»r OurirxTilMd IVa-nri ATCGJI- 

r lll.l.l 1 . 1 :.-; ir. MIL!,- hIiuuh lur UjilU 

frr(, mcraturdDl pul^i, bumlnr -+l- 

|. -ii.-i-m, ■■ :: i • : i r. . . I ■■ I - 1 ■ h . Unlit 

pJa"4* yi™ cr Vcnjr Heney li¥*k. M.*.L* 

■ if , I 1 1 - 1 1 lunllirr, kp*tla.lly khipcd 

with BDJt cuahLau ti fentl? dll 

“ — bce™ pmiiuiii free 



I I 1 , ■! nay. .He coaled. c:.i ri,ri:,i-,i... 
I rvrB [n tl*ht fiM 5 n« AhtiHh. 

" ouulr.'r take to tor 



Iinlneaijii, *li|{ii 

Air cooltf 1 

™ Bibik] - ' hiijj dUa. Pi i r irfily Jl. 

Send No Money ^ 

hut* 0,0. n r h r Hnndljih prioi v iili erdrr. yionrr hack If not- 
pLc-iMd. alL-ar 30 dark- £*n'L 

JtftCM HCEtER COr, Sept. J-10 C0JHCIL BLUFFS, IOWA 



IPERSOHAL STATIONERY!* 





BUIU^IWELDER 



IBS 
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GRAPHITE GUS ASKS: 

%3&r 

lOSKtCAHW- 



AUDITS ERAPH AIR GUN 

Fillnd with M icfo-fa 114 p-DwdBrrd 
Qraph]fi. Et’i Fh* t-kfo.F -gad gat 
you tvni l.iw for lv bribing fotki 

and hard-E»-rtidt nfodfoklims, in 
shop, office, car, bear, ham*. Will 
(lot Inek or gun. Dticrifcfid an LiaF.j 
Sh«l #*, 



DIH OK'S 

Graphite slipstik 

pgr Fatf rub-on I ubflcaFlorv Ml+4 l?l(4 
a crayon. Fine for fire nnni, llklfng 
dccre end windows, bicycle chains— 
IWI fnKhaniimi- in shop, office, car, 
bant, htrr'-». Keep on* "isar you. Oe- 
icribod on Dili jFi.mI #?3, 



II iKrt stop in at a Supply store and buy any one of 
the three graphite produets pictured at the right 
(Hid get the “feel" of these □mjizi.iiEly tough. lubri- 
cants, They lubricate tastiitEly despite heat, pres- 
sure or speed— on metals* wood* Leather, rubber 
or fibre surfaces, 

Theie three lubricants will lick hundreds of 
problem jobs, but there are many more graphite 
products for endless other services. 

Act today and send for Data Sheet Directory 
and lecm the Where and How of all DLison gra- 
phite products. Write to Graphite Gus. 

Joseph DIXON Crucible Company * Div. 26C1D * Jersey City 3. H. J. 

A GRAPHITE FOR EVERY JOB— At Mill, Hardware, Auto & Marina Supply. Sparling Goods Stares 



DIXON'S GRAPHITE 
LA THE' CENTER LUBRICANT 

Lli*d Ik thokfoiidi of plants for ana ar| 
Eh« touqhs!l !u fc-n jabi knom — lath* 
dead center:— u*dar u>r4rnf Cwidf. 
___ lions oF heat, pnuun and speed. tlx 
■josr l»h*r**ar "hoF spot" lu brief! e j i it 
— needed, Past ri bed criOaFa ijhjtF^rlS, 



WASHDAY MISHAPS with 
LINE Clothes Line Holders 



120 MILES PER GALLON 



FREE BOOK Tells How To 



—got better gns economy 

-prolong tire life 

—preserve exterior finish 

—keep your cor in the best 
operating condition. 






Cuitanwr IfotcUtll D*pt. T Rffl 




WHIZZER MOTOR SALES CO* 

Sept. A, 3133 E. Washing-Fan, L« Angrlci It. California 



CnniTil*!* 9AOIOT mi}' to FTTOMlU On ilniinesy I 1 Sar^T^O H uttF.', 
fin Skill Kqulnd lo Kil lltmLlua Of kli* 

nMMir. £mj-- lo operntt. 
Can ke p*d"tl«1 by iMKi} 1 
Ti-liW:,lni fliweh. SpeeS 5 
10 40 H.F.EL a FU urn'll pev- 
jmld osmpfele wlcti 4 uy- 
□ It, 314 H.P. mijl-nr. all al- 
ia i:h mean ui hiivj,' July 
ilmd, Get cnmpk-l* ft pis 
»b™ji Ihla tnn- 

vfnjfnt LhmUpOlfiilllin. , . 



CfflIRAL MOTORS, DETROIT 2, MICH. 

Ribh land FREE COPY of now irfitfon &4-pP0« 
“Aulamablla UmY* CeW'-Eonhlnina IM 
pradjial wngiilwni Oil im and operation, 



Hr, 



Ml!. — 

Mrt* 


r' ,a l" P ri n f 


Jtrfi4n.11 




Cltv _ 


Mike (dent 


f?u* Bfnfi 


IQ 


jtur r. a d * I 
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AVAILABLE f „ 

IMMEDIATE DELIVERY! 



FALSE TEETH 

OR NO ! 

COST 




Amazing 

m new 

= Plastic 

H Reliner 

H LUSTS FROm 4 to 6 monTHS ■ 

tfy#— an 3 jiffy — IW1 Mil niiikr km mm, Uvi'iLmJ pJylPt fit tTYUB 

«apcMnraaihUI«'. til. lull In non ton. Hurh fmlr-hc "Uuln Gril- 
?<111 13 ff^lLnE lJmnu; hm-Jnr y*rjc <*wn 

* APPLY FT YOURSELF — AT HOME 

"CUM QUIT' Pin-' uailn pljMii; rl^hUr« iIluiIjlI piiTM 

M Xtr-4-^ 

firlKur' 1 *Hi in f «w TnlTillLW. H\r hiiUlxiB .riCMIMt?.. 

• USE ON ANY DENTAL PLATE 

1 1 firm iu-itl'hi'v dp ItTiutfl nimt. Ku-.ituy. 
>1 JiiL'iiLh i w 1 v L ai:U rftjun. prewnj* warn 
.pphcttiun dP pluLic "fl-jrn CrlpKWr It W* 
_» Jut 4 “ h -■■!-- Ih, — dr ni ■.□iL. LTun lit 
Hi nr Wj4h.-d. Rr-y,^, J. Wl|rlp].', HUjliurvU. 

I p^ptl'iwir EttSi'ffot A 

SEND NO MONEY — Ardor * {nut i ltd IT— li^t 



I (r-t-nttouj a lit- pn-:kniL Dental Unit- ^lwnrr ait- 

ui inU-4 ] Ij ll oE naira cciCl. Oicmaen It-nrnj pi nil n 
[ without ~b e u hi I Ti ET-i WLU not harm denture., 

, 137 H. Dwbvn St., 

DrpL ?l-t, CHICAGO 



GUM GRIPP ER 

I CUM Cmjrptft, Ou k t. 71-C 
■ iar Jt. Di.rUum ll.. Cruets* IH- 
I sma me ■ tabt iJ "Bum 4 'if+if 
J rum-ly — or It will imL reel jiit ■ imdiit. 
| 0 lywIIL irpijr.it (1.00 ijLui |-",LFir u,1[ 

I AEDHEtB 

IjCJ-J-Y. 





Endii.H 

Table Model* 
F ti oa 

KleerSTtt Hfletara 
Hwttb Ldoipi 



Electric lions 
EJertilc RociB-lera 
ELoctdc Mixers 
'Wpttle Bokcrs 





Silverware 
Cocktag UleaaiJa 

Carpal £wccpciS 
Elctliic ExtamjliPEi 
Cdjo. 1 i 

Other Electric ileitis 



Electric Oooterj 
“1 or 2-Bcruer 
Electric Broilers 
ftfltf Jlampfrjf Attorn fninjtopfr tor Pticm 

JOSEPH WINKLER & CO. 



STAR COMET TACKER 

far dtltfBt PtuUltol, |tiiNi|*tir1f. rolltr 
1llaiJ<i. Shall pap«f r dfconlinns. (h. Dr>« 
Junil flflaraHif. JuifL BquBKti ltaP«*. dP*** 
twinpoinl bahi right «htfi foe want thrm. 
TtCk w*iWt jnu r-j.i't Swing 1 hMnmtf, 
*l*nn roMly. re P4JilPnd fttM, 





Red H Twist Drills 

F>n*#HilgMnBil M*«l. pGrfwC puinln, n 



i tap^i'cMs"' ' Writ* 

pnena and nuns &l iiBarnE dulrlbcjhif, 

Game twlarp Mill ivbIIdU b In luiitltht. 
Smzentiat ratal ojJcrjf mart be filled Srit 

STIB PAPER FASTENER CO. Dupt SC Honralt. halt 




INSIGNIA 



“""SOL: 



,®,Q 



C|BE m |d 'lio, |flj| , 

tmu Up jmr nrulir, TiIcum, 4B 
LumhFT JartioL uvd Hvm Juij Ilk, thu 
rrurn rhiiT Hip nur lilp I ,.,uh-r,v. Imjjn«rp 
urir-rtl.ir. by rnnihir 4 T rd jrrtrrt WF- 
fidly jxtut llrvrt Tuaiib nr pntir »!(■> 

I.l'--Lra. v J UvbM. uT bIL Army laBLxnlBL 
Emli L* ms it. 1 v USt. 

IHSI&NIA MART 

PfpL r. HBwV»rh3=.W.Y. 



furHiunfr. dwH. war 
turpB.AixL'jw. wjfc. n*n S 3 .W 1 cv-e 
„ __j,OrriwNOWIB*p- btinbwE ebJtEitb. 
I plj, lipplmL HDOELf- Bund <blb|. SB 
I L'v.'t guaniiila*, nr oe^wet- 

LfTMUl. bFntjiaai. TcmetauHiiv 



ITHOUT ‘POLISH’ 

HpMrlnTBBtion I ■ Sjb like Wild 

iEj-’plikma Inpfc^ liunlHl.llriQliJn, Sim- 
Lplx elms ovti dKmj — urn rsEiTd] 

lilWi m luHtrn-jF, 

latic-g s-hinp. No 

-.'u iiLQSt. t-'u t-iaL-d 

i, CI»ro. Ht-n-dj, 
— IJirpMACICI 



S AMPLES TOR AG K NTS SatU-pW^ 
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COZY HOME Ait W 

Service B RO ODER, 



BROODER 

CHICKS 



Delicious Meet and Eggs of Your Own! 



NOW... You Can Raise Chickens 

Your Basement, Garage or Spare Room 



Uu'ire NoErtrai 

and to Buy — 

. . . Ptpcjidabic A carrmriistr Okllit 

BROODER ON Lr jiJ.pj 

The tMi-.iHaIi.Tn. itus' iir k’-H3L j ainua. dikst-nik. TJiii new. cilirient 
nil ir«t ttiUKtoEk curiM lo you set up. ready to use. Just uit&cli 

r la'.h'i 1 EBd p*U| iL In- :|||I.| .II.I..5- in ..■ \ . ; .1 . ii.-kJ •■■!:: :>.r ! .1 .c. 

SonlliiTy Twin? Tiipnh floor, pernra-ntil? rtrcrmuiff pan. Feed and water 
LtoueIj* at uett cad. l.argc iLzl — JP r luait. IV widi-. i 1' Ids; It — 
tkOKiiy, 1 00 liuliy rflirkt D*p™d».ble CHROM ALOX bnjifctr* 
tlcr.mr. enroll licit if diwtlntd). Allnnatilc but control, pilur llfht 
u=iiL . |1 i ur taa me car alw-i [prnlidiHd. Huavi.lv ualuiuiixpd. rust-tircoT. 

Brurfcr Cart Be UWtf J Way* 

1, On Table — Ideal fci brooding cbJcIca for paur awa meat and 
EEPiln pour ljpwPHnit m upore twin. 

2. Oxl FlAGf^-Filt icuruxr. EtiCd tlT Lroodar 'isiuin. RnftfrvJbu flow 
and. fwderr mnfcrsu regular flom-type brwdcr tor 200 in&y chicks. 



V e-AjuAx, 41 n *x n XI rrrf Jim tfnJiVbtvV,^ 

SPECIAL OFFER B 



(youSove' 



SQM 



I you Save 



ff-so 



Gilt Ju'lJieil Qualify row Chai&t uJ WA. Lathatn^ H-'Ji . ffjMiA, 
tpriacT HhjtA-. ff*w Hnmpt , Bi't Ciimnix, Buff Qrpp., Atietra-Wh. 
ORbER NOW — select cue « cflerti above. Chicks sSii|i|Kii jut pal a 
alter you rervivs BkhhIht, dr wherwnner GO.D, — nn minty 

i|mvn. Ktx, i i (nit paynwnt pent wtUi older, llroodcr aha eUppuil 
prepaid.) BatJalutiira guaranteed. 

CAMPBELL’S POULTRY FARMS 





KEEP ON THE BEAM 

Uilll STREAMLINE AUTO COMPASS I 

mill 11 1 J-. H Ml ..... dr A lac illT«- | 

|IU LL tiua. Kdllblt fur years, improved 
now lit irtTfuifnieiLca and accurucy. Limited j 
aupi’ly dt (Issicm'. Free circular. Fritt Si.ilL 

HULL IWFG. CO. 

Pr O, Wat iw-bll W*IT*Hr 0*1 = 



11. UU. CnLiJpif iIciiSr..t'=j: r.inr q l-ue j.icml Ji\- t'.Jatt- 

CtlTTSHflUT fcfrlHJElr C»„ Brr*- f-tt, JW It- iLn Sk Mil»*fctt P ffii. 



MICHIGAN ftULB CO. r Dept, R-142 B 
Mmih Avnn N. W v trend Rapids 1, IMicfc! jan 



1 The pciilivs lock of the Sltsemiint idee I laps ibis is 
«nveBl#ntly ldcnled at the roar of lhe tatn. Thij 
motes it ponihls lu acluolly take bit inside miaiur*- 
mont and retd In the reading in tho lame motion. 
SlrtemJInt alio hot an udia long V/\i") tip for mnk. 
■ng one-hand inigiurrmrnli beyond omi'i rwch. 
RppItsttabEt blade of high grade tnrnprnd steel and 
case chrome pi □ted. 
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Fix Scratches, Dents, Nicies 

the Profession a f Woyl 



*3 !5 

Postpaid 

AMERICAN HOUSEHOLD BUREAU 

Dejjt. w, 53U H. Michi£*n Ave.. Cfiicac°. Hi- 



\Z\ TOOLS 



CRACKS BLACK WALNUTS 

■irTiiMUTS, tMEiisa ttUJ.wurj 



THE IMPROVED 



SUPER DRILLGRINDING ATTACH! 



THE BARRON 
ROTARY SURFACE 
SANDER 



Note Itwie £pectef 
IVefUt*!— Madle of Al- 
ena aJu ml n urn. Machined 
and balanced iursmricMh 
opetarLno in drill pnusdtiick. Per surface sanding woods* 
|ila&UL3 Of palishing maul surfaces. Ouraf.Jt'tti with 2Q 
LQSurU? iemftV*ble SAndmir Cu P diMS, No nLC-55^ SlliEEDIT 
needed. Leaves an apace smnach, absoluctlv true scrlsCC 
finish, Does noi L»vt WiTfi, tipples, steps of suiuioro {ti 
m art piece. The nn.Lv h>q| QME9 kind, Shipped prepaid 

o o ]fl day money bacx guarantee far 15 , 95 . 

Tht IMPROVED Barron 
Multi-Purpose Drill 
Press Planer-- s 7 SB 

Nat onty surface plants EOp^hesr 
iv.XsiJs #fid pliSELrs in precision 
limits — but rabbets, fOuCh tefl- 
on*, p»flcLi,Jtmntes, beads. Wj]J 
Cut rabbets, CfinOns, ponsEs, etc. tn ■ dej.Mli of 1' WEB 
speritl Burron evtr* lone In-aMcd cutter bhd«. Thw. 
sinds new Jo nae* Midi! 09 AJcqi. MLimumuin, naaCbme 



, J* HAlIlr I 

Special Barron evtni long h:- 

sands now :□ uae, Made Oi , — 

tifiialiod tlifij--Oi.il, YikiH|in^«L_|itt 
" Med prepaid on tO DAY MONEY 1 
E on receipt erf cash* theory ptwret 



&t| 7 . 5 Q. 



Baron ALL-METAL 
Auxilary BRILL 
PRESS Table . - *0* S 

Hard Alcoa aluminum die casting heavily ribbed — marii- 
lfi+d IksUi sidtea. Han 234 d*b. infh fetffa lira* nufkinS 
surface. Equipped with Birmn Steel Planer Pence. Girt 
also b* njvd luT aha&ff ujitritiunj. innumerabie ut her 



Srill pres* bus, A fuflur at SS-SS, CapfCad collect, 

Jm Your D£AlfR ... Or Wrfia Far CATALOG 

bahkon tool CO., incorporated 

363 ArrhitccK Bid?. Detroit 1, Mlek. 



MINK S- S 40 SS 

Alt dMiWStite Isolde odbjVcl Id- i inupteiion 

btfora cwwdptfliieft. 

The qualify of ray mint is indicated by the fact 
ItiaL 1 have netted an average oE $20. CO a pdf 
on all mint ski tut sold during the past 5 year’s. 

WHITE SILVERBLUf ild SLACK CROSS WINK. PrFc«r 

WHI7E F«E. PLATINUM S-JLVERL IBd PEARL PUTIHBM FOI n44 % Jt 

BOOK "Domestic Mink" $100 

HARRY SAKTON-S MINK RANCH, Bbitiiii Point, N. Y. 



MADE FROM IMPORTED BRIAR 



UtrfOniling Hn» 
(idem dc-sagri. 
At Icodinq to- 
ills everywhere. 

Write for FREE illustrated tnre.Uet 
C. B. WEBER * CP. 141 Cater AVA.^tity City 5 , M.JL 



Shnrp-rm round thank drills Irani 1 ,0 J" to 1 -Cl j 1 !*' die merer. Grinds old, broA-rn 
er dull drill! lifo If* in kirf (K.ur^M rfriU pdr..r Dn^.. sr-Sd’- «•■. 

RtCtSSfD ANCIE OVIIPCS IIIMIWATE HEED EPW PfiffTKACTQ* frrkrf, afcqrfy 
medium and leng h*i*1 drill*. Irnm 1-1/2" up re 11*. Atiethe* 1* bench er 
giirwlar -equally su,1ad ter hand er pawea.eparoled grinding wheeti. Foy* lei 
iiwnll firii ***L The Grinding TJaPur* IfraF Chris Rounded Pointer 
UiEO Of ABMY-IUYT-WRCUFT RIANT* 

40,000 N«w hi lh» t WRtinv Drills *re Nh4w| I ^ 

AHCJ-1T FEATTURt dJVHS PKDPX.I HSJhTT TAPERS FliS CIEaN FAIT 
PPILUNO IN IttCL. I^OGD OP. tlAITIC ?P.aDL-Cn. Hk li^tar,. 
nulrd ihofr, ianw oi n^ii au^ i h m ■ I I r — 



£ CRANDALL MFG. CO* 

i |f t* lb W, rinuien. Au», P Prpt fA-l B 



Tk« Work or Monty Huftmrftrf Ld? Ang.alE* 44 / CeTIf. 
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DU RAPOIHT , CONCRETE. 

W. STONE. GLASS 

HARDENED STEEL 



D II RAPOIHT 4 

DRILLS 









Hjff - 1 TJ JP JrltfJ if* a*ti vrriJt*-} 



PlPTnidar Lyn^th 1 

| (Al 


rr\?* 

Bacli 


DlKnirior 


L, ,r L 


Mn 
1 £«cH 


lrt “ r 37m 


! — tSTTi 


*,a 


B 1 


1 *m 


»'« i ;. n , 2 




' i IV IC 


1 » ! 


HE 


n* j 


“rJa i 


a^'4 


! .o 1 




***• i i 


■ ^2* ' 




1 ,g 1 


i m 


3, U | A 


l 




! in i 


i Sinn 


T(10 | jj 


iE:^ 


li.-L6 


i k 


i rg 


'/A | *j 


+i™ 


1 


I'l 


| J ['gg 


B7T5 * 


+.J5 




1 





All#* I* iLh» hliLoanrtil* it BfnMIttMUt* (Ml. Brtft* In JUltTh i 
iUiiEl'a new Ln murk iirtn^fl at msI Luv-i'r also lr- lif-c. Tnl-muire in 
miilLy ..IKItl nr —ftllfi. Tnhnnn> in -Mini nn iiwrl*! ijplcr, DP 
bcinw !„■’ nn ipwlnf unrtm-. SlHH-.r,- yimr i-Mic* MMS 

Ul-rtArOIST KC^intEH, Ilk.' .1 Irf.«n. ™w| tot flrtlll.r rL.*f 

rvttlEC, .ngnvicx, or limbing wt Hnv lisr.l nuii'Uinnc. BB.na nimpnLd. 



h DlWrtr 11. Gthnda 



Can't Let SICKNESS 
ACCIDENT Rob You 

of Your Savings . . . Provide 
Hospital Care for Yourself 
and Your Family 



»c.,„ .*9c ft DAY - EACH ADULT 

++ 1 Vi* A DAT * EACH CHILD 




Blchnno or nrl'Jttit ran e*sHjr Trips i>jt r la * lew vebb. uv- 
Ioffe IlKfinV li*vb JftAnii » acbiunialuAc. CJoift kC-LiilH hip- 
pea w smj. WUb a F*miia WtiwiI HotfpiwHimJPi talk*. 
jieii , ]l Tut ibiti to piy jonr btupicnl $111*. To ftp* (it RtfMtat, 
jm will Ik re bn lit: rMK] (or yeme dDitar 4YiLn'b*'=< And tor lcu> (if 
time Er«n wnrl. You m*7 tbotHtt ior tuMDUfil la U >0 Ualtisd 
tixu-i and, your dud (ar.ill y dni Lnr miy ni J ,vLifl ynu. ELt-zd-Jica 
■pplyluS !o tMLdren ate iOS el Uidbs ]idI£ euLijLLi. 

*IMl MOWN TtMV -#• HftM MH bwlwr Vh 



Family M^tuULhl. In. 
Ul *hhpl«K SL. r Wllir 

Fitettimi nW W 




• Marlin Rifles are being made again! 
Quantities are limited but several 
thousand sportsmen will soon own 
brand new Marlins. ..the best in 75 
years. Honest guns — safe* accurate, 
long-lived. Built to standards; that 
made the name famous with war- 
improved skills. 



If ydu're lucky enough (4 
get a new Marlin, treat it 
we£L It will repay your care 
with many long years of 



FIREARMS COMPANY 



New Haven, Conn. 
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New Ottawa Saw 



LEiIAY MFC. CO 



MINNEAPOLIS S, MINNESOTA. 



IF PLANS BOUGHT 
SEPARATELY 

Have Fun-Make Money 

Ymi ran auipHin VrUh tin 

i'.r:.!|lll,‘IC ILIl!,;i Ji-u, CRII IHJhO 
Iran LIihs lAJt-y dEii-,;. 'N'o zqiec-lnt 
lads w ipttljJ ■nurlcnrn nmi. 
suy, u>J ....mi, uf muc n.i1trLJ r 
■pjsLk-i.Ijrly ...Id rriicrrlari. :*i. lit. 
ffliiri.i *h.'im'l paean?;. FctlShi-ps 
3 irmp jfRrdj. Jlnfcn jtmi min 

” - ni.it .In reme parine Jobs 
cur c.:>< latSpIlllW. 

Easy to Follow Plans 

dtac IILiuLtcI lens ami ftutLj l.tilp 
Jnm crecy ilcp r.T 12^ bruy 1.1 
matin? iJjtfi iMeriHln* LliijiBi nr 
IM Amp. Otwmblr Wfl*™ 
Lvpt ‘Iran [farmer Wilder* 
Ounemlih - ! Carbon Welder 
Wcrkshtp Ape. I W;lder 
L‘ r 12, 31, Ilfl.Valt Molars 
Electric flutbiud Mttir 
Wind-dri^j Llphi Flint 
EFcrirJt Feowt Elfitrre DriCli 
6rnih □rl*dii-> Elulrle. Sfiater 
Aro.iiur.j A'svrndrng 
l*sett EleiHroturiTj 
Eiettrli Biejelk Puijtir, etc. 

Send Kq Money — But 



WEL&Wi 
1ft*K5F0flMER OENEBATOfli 
WELDERS 



CLKTftit 

CSITSDAB& 

1MLS 



{LeCr.CCrfllKE 



ELECTRIC EUKTHIC, 

SCOOTER JB| FENCERS 



LIGHT 6ENEHATMJ < 



FRFE If4W c ™'i'- ] r(t I'r*ctltH Crntme In tbetHnl njsn.lL. 
■ llkl. Mice lajulrin# IrwlmdEd fiat. v-Hh each Snatrunseait. 

HAHLAN tP.. 141 9 - A, W#it Ja Warmi. l-ni Aemipt f. £«rjf. 



PLYWOOD. 



BcD-uLir.il nlrcrilt, e-_iM- 
B-L »nl par.ujlnjr F ttKi 
n™ aviUnhlc for pro.upL 
_ , . j* „ Elslpmc-nr wttluaui prlar- 

PiuicL rlira ikons ("is" up tt. 4fl ,r xinj"- r TbleJi- 
. m feom 1/ Id" U.ru.iirh i'\ Tlr. p.m, blnA, o»k, wa.|- 
?ut tad. iT.nlu.jrr.nr- Ne^K-natLy prlci'dl Stirvd lflc fadiy 
cmi ™ 1 



llllafl 

CARMEN. BRONSON CO 

1« E. 3rd St B«f.t 1 D-H Mi. v*rtt»ir, N. Y. 



TELESCOPING MEASURING TOOLS 

. Mu*un iU HuJnj, Slats. E1e_ — S/l G Inch (D 8 



0 nly* 2 ?^ ° 00 - 



BRUSH PLATING OUTFITS 

m far ra-pldflng ortklif In fb* ln>m* and 1 _ 

I IHsp. Ko 1-sn ni nacctsarf. Fri* jurticsjla rk * 

OUNMETAL CO., AVE. H, MCATUtt, ILLIHOIS 






t. H~V cf b. 
-i- 1 . WW au 
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vrosmon jjienr nines prtlB «i *ir nn™ for is- 

Hiinr iibJ Eiuldii-Jr sF-.oailtUZ Arc bock jpin! Arai3nhln In 
22 rxl. tinpla i tor and Mnghrl-nc livadlrir TVii+a. At your 
dcnlrr— or crrkT Aht la Crus man SlTHt-1*eLL5? n» 

.— rh* b?tt»r uramtuiiLlon for nil c omfirr-mt-ii ulr rlHaa. .17 7 

Cai. — j-i.fiD ptc- ie. .a* Cm. — JS.<m 

CkOSiMaN ARMS ca, INC. * Rochester 7, N. Y. 



CUTTING TOOLS 



frjviunpum 

awTt*5r 



KEEP TOOLS SHARP! 

fiTUKn firTJT *iljw* cm (ICh. 

S(H)0 f.-p-.m. Krir.dtr, fAm hanr to 
rfl^r rhnr]>nt'jp on LID 1 r.p.m. 
«inpw-flrv€ reversible Platon*!. 

A VERSATILE MACHINE -ft 

U^cfut fat n"un>' Jobs — m nk« SMI 
Mocwt i«ra «tt« cr iHritwy 
T,bn?]. free folder,. 

CLAUS! NG M re. CO.^TfflgT 



p 1 ^ jE Graham -Cannibal I CD. 

FUtlEt* into. 

jT Kanin Cllr *. M*. 

^ lEuhA I* ft SI Hill. Fitful r=a A 

F 1 SREN 1 GADGET quick! 



Make your own 

STORM SASH 



VAMK ■ 



FnA. muiolfri Urn*. IMtoIs Hwkmen, Our nr reft. tftll't -ir‘k o'rter 

.Ml, M2. .DUS., .Dk, ,«. .05, ,1. .25 3in>; price, DFMf 

I’m abo eel u t-ll KK >'«ui Tes-itr wLrfc £-ji* K LI. M Jhf a tmrtnilMI A - 

iftrindf 4»i ihli GLu-n KaraaLnl “L'llp- this ad. nrlt* imr nimn A ad- tM m JH - 

dnn In nikFdlu. If yi'ui tci*l nmiiiiErt uiih wt pa;- purlaar. M t_: 

(tlsnd fee out i'tcn I'llalspIL jfJKC 

OLSON RADIO WAREHOUSE, J3-J Mill St, Akron 8, Ohfc Z-'' 



KIT OF 60 CONDENSERS 






Originafly developed by 
Mallory for the United 
States Army Signal Corps 
to solve military problems. 
Mallory Tropical Dry Bat- 
teries are fundamentally 
different. 

Here h bright promise for 
fascinating commercial de- 
velopment in the future. 



P. K, MALLORY & CO.. En< r 
INDIANAPOLIS 6 r INDIANA 



MallorY 







HERE IT fS, 



PERFECT CIGARETTES I 
EVER TIMES With Fiiclor'p ljnt, m 

InraiEi*. 1 6UI C hlRl STM AiGI FT “ 

jl Mark, lake No tlPM! L 

fi N«'h-liS In- a *»“(■*? r Bam- £ < 

1 litul Ir«nip.^r5,rt| jni) S. 

A m( Ml, CHlIrcly NEW ill twin, j. a: 

|1 pit and 'jEinn Snvii TS^ b o : 
U ®F CIO* BETTE CaSTl! bin 

If "« ciganrtla of aty* £■ 

^ h**™- Buy Itor »|Ph. PM 4»y» - 



;• 

to use* 



■ BERRY ROTARY DISC SANDER 

WITH PATENTED "FLEX- TOP 51 



Pi- - - ™r drill prfPf, Snndi perCt-LUv, 

Pmil ji:hh rijutralladj Tinlincni a topical, 
F j m h h p rl Tcr.rif (lOd * ClilODTb, fluliit fui- 



IMS 

DSC YDtlH DRILL PRESS AS A WOOD FLANEJtl 

KERRY Fliiiur! FlilJiCfl, putc-la, tiinons, 
nblM-Ls and. foin.i. Hallow. Union d. HjRli. 
Kp««d KlC-cL Cill k-ri lliiiiru A niiiuAIL, 
Hic-nrJng cut. Takt-a orily a a hihu&:Ih i* 
pirn*. pnrjJIt-J and flnljh. an. » ,r x 2 d" 
Imarre, No stmEinEi Na thlj'iu-iiij. Caih» 
Iaeu. piKatpnld or 





«S 



H, I, BERRY urt 



*7,50 

ACT TODAY! 



SUPERIOR UNIVERSAL TITLER KIT 

ujaanca bulk riLBi cq- 
UM* Tt, Cfclc*,, >j|. 



TITLE a EE C,, 
i l l l H-ui kto.J, .ll-r-l., 

SIW 1 




No. 

Soliif Sterling Silver. 
IH WIH W. LANE 



C¥f:\rc EASILY*** EXPERTLY 

iJlUjia RA|flgfc:-LF nER PATTER NS 
SHDU/CFlRDS'i 



POPULAR MECHANICS 







The original hand tool and today’s Guest for 
work OH any metal, alloy, plastic, wood, hom h 
bonCj, glass, etc. Fits your hand comfortably, 
perfectly balanced, weighs only 1 2 ounces—: it a 
the “nW-iatipung" tool And Handee'fi useful- 
ness is as extensive as the number of tjuick and 
easy-to- change accessories you own - - * choose 
from more than 300 in the Chicago line. Oper- 
ates oti AC or DC current at 25 f OOQ r.p.m. 
With 7 accessorise, postpaid-^ — — _¥lfl.50 

Writ* t*» tr~ MW e+.-JBd iatUBB 

CHICAGO WHEEL & MFG.CO. 

■ in, « tt. Oppc. PM C&itafl* T, HJ, 










' fT*wr 

rile Imjr !&i foil 

:L ta B bom « kU 
TED IfM XL I rj C I i Qa |>I 

:.i : : | -r ! j I: ' P[[i, i 

ot- Thiri': 
|3by rlm^ri U-biD JVU 
Ie jOu! 0wn [Ewrritiijf. 
[of mil ills C3hl£ liDp, 
li.-t-. Iiirj2| 3 J. h-r |i— 
juJ-ic ttlII if 

foriiMLfwJA HL'inu’ 
■hi jchi pram 
bij|>, WVdl^feffofop. 
imLjoa i'ji fifii lnir»- 






H. H- SHEPPARD CO.. 2B*ft MldSfo 5t, HtnOfflr, 






Whether it’a the front door or 
your hardwood floors— o desk 
or home woodwork — Super 
YaJspiif stands Up fine, gives 
beautiful, lasting: protection. 
Super Yolspar gives *tty wood- 
en mrface a finish that you cpH 
■well be proud of, Millions will 
toll you, ''Super Yalipur la the 
b«t varnish in the world!" 
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T^ERHAPS you plan to use eitra heavy 
-L paper. 

Or you want to strengthen paste for paper 
in rooms where dir may get damp — such tii in 
the kstcliftioT bHlhraom. Tci inert this* special 
conditions, make a Etandafd, gjue mir, using 
54 lb. of Casoo and 1 11?, water for each pail; of 
liquid paste, 

m$n thoroughly du^v*d,atir Casco mix 
into the paste. It mpkea paste stronger and 
more water^rflanitjint. Yon can use Cusco fur 
1001 jobs. Ant$ hole's why se many fofJr-s 
prefer Casco for general giving; 

Unusual strength; Casco Olyj seta chemi- 
eatly. Doesn't ju&t “dry out.'* Casco becomes 
as strong aa wood itself and is highly resistant 
io dampness, heat* and time. 

Easy to mix: You just add cold water and 
stir, No heating problems. 

Ecsnemical: You use Casco as you need it. 
There ia no waste. 

For water resistant prefects and special 
outdoor jobs, get GascaziuYa. It'a acamplete- 
ly stainfrec qrca, 
resin m3 be si ve. 

Casco Glue and 
Caacsmiie ^re 
aV^ilehle irt l&f, 

25£, and larger 
sizes at all hard- 
ware store®. 

WRITE FOR FREE Glui 
m-pr 40 h«U»eheld gLuJi'ij 
< hinpnny nf America, J 
Arc-, New Vert 17, N. Y, 



CASED ICASMtf 



wm 



CASCO 'ST GLUE 



Powdered 

Casein 

Sflfs eh»/ni«iJjy — hortfani pemtanenl fy f 



Always write jijnr name and full address 
clearly when answering advertisements 

IQS 




c o Decorative 
Decal coma n ia 

liotlH'iTl mJ Di'ri|rnn,cJ *11 Kec* ft 
Typra — flMnrf, Frulti, Firf- 
IITCK, KEnrla, Dofl-, Hone Kudk, ShiH, Jllvf- 
bJ]*. Tropical. Ckibm.B, Pnn rfl nt , Colonial. 
Patrldkr Inlar, Barden, Initial*, at*., .far /■uttji"- 
hnr Zteor*. TFadi, T^l/t 4 mu CffSalCawith 

1M illudritltlH in Cater l*nt fer 25c. DedpcUbto <h 
■ ll.yCmp. L. C, VyEllL&T Dipt. PM- 
it.. Haw York, Jfl 

POPULAR MECHANICS 



FoKt TV fir Models nov; m-a liable. 
Meat cnxnpUti.- line of u-cMini; 
«fifhinw, Any also ftyr any «hCn<. 

From 32 & tp 



thnYinfi. 22 f>i JlO, 32 %'inlt, 

Mortals. 

U N COM E> IT I ON A L LV 
GUARANTEED 

lllaliHt of matErlu.il usqil 

in 



Tfrc Perfect Gift 






Kara is tH* moil beautiful Ford tar *uer built — 
with mu-re improvements' than many pre-war 
yearly models. . . . Under Ihfl broad hood there's 
new and greater power. Rios improved economy 
in Oil and gasoline. . , , Colorful Interiors invite 
you In relax In luxury. Plenty of elbow-room. 



knee -room, heed-roam. Mew-type springs as- 
sure a full-cushioned level ride, Brakes are 
new hydraulics— extra-large and self-centering 
—to make stops, quick. Smooth and quiet. . , . 
Ask your Ford Dealer about the smartest Ford 
ears ever built. FOfiD JM OfOS COMPANY 

199 
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NEW 

ECHOPHONE ec-ia 



RADIO RECEIVER 

Bt d-ni- flraT m own [bii popular coimnu- 

nicaiiofis-Typt iti for sliofi-wii'J and. regular 
broadcasT rrctpiicn. Men; BfM'/fjJartj. 1 rtivfrj 
entire tuning range from 55U Kc. 10 JO Ml. 
(J}0 to &.6J mfliErs> in S bands. For 11V-12J 
■vtjltj AC- IX!- Automatic noise Limiter. BuiU-iji 
PM ipcatcr. Compact and r-cli- cAncn 

able. Compile with rubes. Ner. ... * 2 9 SO 

F. 0. S. tJ^icnpO 



ALLIED RADIO COHP- 

i JS JflikHMI E- "d... Dopl, 5-KK,5, Chk(J B D 7, HP. 

□ Ship RCHOPHONE EC-1A at Birds*! ir.nm.Ent. 

O Endn .ed i n FmJI Pej'm-fiai 

O t □*«**- - Q Pj, fj payment, BaiiiLceC.p.D. 



Name 

jVrf™ 

GV.„ 



..JnN( r , rr jHtr., 



5 AW 5 K 



gua * 111 



MAKE AfiOTD LIVIHfl IN TOUR WK aval NESS — dWp- 
i-r.ir« Kr.wo wlUi Uifi Fuliy Au'ijmui I-: Rnw Filer. It snnfcrn 
SfII >u-»» rut Jil.M nnur njcnLn. AIL ll-tnil SllWd, aisiii. bntllil 
UWH .Lnil rrtiKt-CUt elrcoliur daiVi luU Iiu ll lui| na (fc.|* £KJB 




PAIL XL'UL> U|> wilti Lli.hr mirl." 
SEND FOB rPEC PLAN 

iShOtL'K haw hLmH. thin 
-■Lh nlj Linnh hunmnn^ S'hj 

OEPoiirrwo needed, no 
fyoottAln. on csilvau- 
j"i( r Sunil (.■eiirwn 1od*y. 



SAVE MONEY 

OH 4f&H& 

HOME 

PLANNING 

BUILDING 

MODERNIZING 

REPAIRS 




L Practical 
Books Will 
StiowYouHow 
to Do it! 



Finn N«v — Build ^ * 

When You Cnnl 

Here are fine, prac- 
tical LlCirits to help 
you 3n the most Im- 
portant and tbrill- 
]'n£ event In a life- fc 
time — ihc planum r, M- 
building Ltpid upkeep of youT 
tiome + Make your selection and 
order Bow. 

FAMOUS FLAM BOOKS 

Jnicfli hook (villains floor plans, 
photos slid dtEcriptiftjij of com- 
pleted tivnrtes. 

AMEEICA’S Hfc£T LOW 
CO&T HOME'S. 1\15 dc- 
■ Ikh* Of 1 and £ etoi-y 

bnuidv tJrtW 

DE U’H SMALL 
HOMEIi. £10 pogrmtay dv- 
aIet^ turn 







Widt Selection nf reci- 
Jeuce«p enimoicr humus, 

BaL'Dfc iLi'iircjiirjitiH. +l.'Si.i 

MODERN HOME & 
GABD£Ml> L G. ^ hums 
dtafanif. IiLformatSn a on 
homt- rTnjfirtiwHfmsntH, car- 
lie n in sr atuiSflijiiW, tK.,. j,Cn 



OL'B Fl-TUTIE ItOHEr 

Srt ef fouh plan books— ja.iio 

PLANNING 



TT=- to- Plan b Unb# 

Jl.Sts 

UntiKa t'a-TikCTu-T Li "ii Ue- 
taili 

i'ractlco] workltiji nijcdi? 



Df CO RATING * REPAIRS, Etc. 



m Elina 

Ituka are a;- ran su’d 

»nv(niMt a#e. $ j .D-li 

Carpentry 

Papulne tnnlt tat tir- 
pmierh and BnriYen- 

tic*4 

S^m-I S 4B«rA PBctit Baoik 
DcwriUci hf*t 

oda _..._| Ml( 

fnin rEnr, EtmLliFt FId- 
Jftbirtt & Ktniirlni 

IneltuSus KiWvrintf nf 

fioatt. J.L5& 

Haw (a litBissdfl. t HvobS 
Math i ns |n |LTJ 



tlulldine Insalaliim 

STLlile for hcane 
avtcn, tiujliU'rt. .. JiJ.jij 
toncuic Handhaaii 

HuW tb do pracr iaa] and 
lujiatncnlnl wfftk..(U* 
The Home MeYhAaLr 
Cdv^r* u imp]'. 1 repatrj, 

npk«p ...<S.?* 

Diarprtnt Kradirr far 
HMildinr TradFR 
PrittNrt If rJt If lay inf 

(1.75 

Pm-rtical liutmc^ioD fer 
Hahrirf. 

StaLr 1’tjjliEliin |a,*p 

CirpEnlrr& Jainfiy Wcrk 
A ti«simiE™ h ivst.H.OC 

GIbu * LlAildc Ji.Dd 

Dralfe'* Cy£]e pr di» ef 
PAfniinr and B#far»l- 

in? ... ,,_,.JS.p* 

Fainl h hush Fun for Heme 
Deeeralian 

Create m LracJwel enter. 

drtiltn ...» tMt 



BOOHS S-IHT C.tt D. AMYWHER5 IH U.J A 

WT Vf s^s^Sl 2&W- 

erdn. Uuc.ua tTo. it-rv. prmrs 



POPULAR MECHANICS PRESS 



Dept. 606 



m 



100 E. Onterie, Chkago 11, 111. 

POFULAK MECHANICS 







SELECTION OF FUJI 
EXPOSURE 
DEVELOPING 
ENLARGING 
FLASK PICTURES 
FILTERS 4 COLOR 



arkooraf 

frfICTrCT TO UR TOOLS- FROM THEFT 

ftRKDCH'Jj F E HCo!a i?T S£ JlViK, P-aTd .n'ri 

PATENTS— INVENTIONS 



“(idOII PICTURES 



PLASTICS iSlil 

iiL-nllnblc Ip "Jureta. tuSwo rind atrip- 1 1 n-.‘ p^wtin**! uJ 

ilJM. Xu !-■ 1 1 il I _ L H-i|Litt<l. OiiipIiCh, dVua mllj llEkj-r p3u*. 

- i.*;. xciipiif-^., (aot VfPd 10c tpflnjf i»r campMI* Catting; 

CARMEN-0RONSON CO., De P E. lD-B 

ICE S- -mini EL Mi. Yarn*, ». ¥. 



W» Will purchase patents, inventions, proeeisei fat 
manufacturing in tlie U, 5. A. and abroad, We also 
clfer opportunities -for world-wide distribution and s-slc- 
of your prod util and rrwimti*p5e 

J. J. BERLINER & STAFF 

21 2 Filth Avenue New Y™k I D, N. Y. 



GENUINE U-5- BARGAINS 



U[F-o Cm jawuikbt biU 131 

UkOU ii-rtiy tai i» SfjftAAed a. SO 

1'inKilv (Tird Aftt-I/ Cj-HQrh Wh'tH >'• In 
A*.lci IS" li >>ji> wi , illi'l p-.r i-lii- a-.i - *»■* 
33t Ith, r ■ S 3 T.SB 

ThmiFsnJj of OlTvrp RitflIhe In II Eli nr. 
s> i.’/ni' Ac ppofi r.FC-Jl f.i tElllll l l , J’llhirr. 



how long will 
your watch run 
without winding 

7 






Croton Waterproof Aquamatic 
Needs No Winding at all 1 

Ordinary watches stop running in about 
36 hours. But Croton Aquamatic winds 
by itsolf— natural motions of your wrist 
keep it wound. Wear if night and day 
— it won't "run down". 

13.5% MORE ACCURATE, TOO I 

In -a 30 -d’ny CDmpttriian FetF feesnlly Completed 
by an impartial laboratory, Croton Aquam-atic 
achieved aitsnHliSng aeeur a^f ccmparad to tho 
breroge *F nine tscrihjisally-fiimsgi Uam-wSnd. 
watches.. three Cralan Self-Winding Aqueffletki 
|2r-i v'liiJ ] 3 .j% Hh^re oe?nii ‘atQ, Wear It wtiert 
you swim or bathe — IP's waterproof. Added ■He-d- 
tlrrei; iheeh-reiJUant. unbraalcqbfa crystal. sweep 
fecend hand, radium d^f. All Cht ihlngs 9 mpn 
wariFs In a 17 -jrwel watch (pfirr leJf-BFincfjngJ 
far -only $< 9 .SD. Fid. Vat Inrl. 

foilra Wiii.li C.j.. 4* W, thh Eh, M. V. II 



WATJE-RPROOF AQUAMATIC 








* SAVE \VA$T£ PAPER * 
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hcq RAIN-MASTER 

11 *D&zd ~ Jtoci&t " 

WIHDSHlClD WIPER 
A HNS and lUbEd 



HADE SNAPS 
STAYS Hf T 




CAN'T FALL OFF 
CAN’T HOW OFF 



( A V^eP-bsm r nm-ntiari — ANCQ— flrtlA 
for mlllts ry elmofi-— now for yoirr ecu',/ 

DON’T SNOOT YOUR 
GAS-PUMP MAN! 

He's doing the best he can. Sure, he 
knows how dangerous it is for you 
to drive your car * + . in srormy 
weather + . . with your dull old wind- 
shield wipers that smear and smear. 
He'4 gladly put on for you quickly 
a pair of keen aew ANCO RAIN- 
MASTER 'Wiper Blades and Arms. 
He has them — Newest Models! But 
he forgets to remind you? Too busy ? 
You can't shoot him for that! 



After all, it’s you r car to protect. So 
you remind hi n.Get RA IN-MASTERS 
* 1+ patented features., .original equip- 
ment On many makes of high grade 
cars anti trucks . . * used in war — 
on our fighting tanks and trucks 
and ships and bombers too... because 
ANCO RAIN-MASTERS clean 
quicker, dean cleaner . + , last longer. 
May save you a costly smashup, 

Art for RAIN-MASTER WlndlfiMd Wipar 

Ami and Glad rj nail time yeil birjr gni. 



THE ANDERSON COMPANY 

Established 1918 

Gary. Indiana 



■*- SAVE WASTE PAPER * 
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4WE*ICllflPrilT|IB![ |r 
uturaiQOHr ELicmie « 

SOLDERING p 
IRONS j§ 

HI r-HHIW" IH UfFlll ^ 

UB I4IM FT IBM 35£ 

HJ1C1 MCI mr (.IPn *1HL gS? 



he u i «r fl* Mtt HI 



pmifflELQRB 

H%< w ? 

*;©5hfEPIf tRD 


ANNOUNCING 

Dl (intend DbjJ McifBft 


BuhL ]in ad BCnpilun ' r W»l, Ar- 
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f/j/s Great Book 
hr You! 

This biff lM.nk tells flttil BbCnri bum 

Yd lii hlil" flirt inn thlngR^-u*efiil b.f- 
tlclEB for lIk Iiuiiih. tdji, lvimi.li.nrf-, 

bout*. nontttBB, tifioto equipment, 
ClratTlt*! gnilyclE, Ufo of tUft tnrare 
jinipE-r, tvpr, Only ran IT 

jury tauta fl.hr ru-nit'il. Mo i]ieuinl 
afcLll required. Tdl IJnd to * nd 31.5b 
fo btlow NOW, W*11 wiul 

I>;i il *rs money hurl; i£ jii.i mid lie 
drill 'l r-lihik H't tiurtli. dijulile tli-r 
ElM-t. 
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RIGHT 

THE POINT! 









1 1 



Every "Yankee” spiral 
screw driver is right to S^t? 
pitLnL Every part if inpniwutly designed 
to speed. wurlt, eul clown mart-hours. l'ninf- 
tafcing derifin and simple t-cr-f n p.th are typi- 
cal of elf “Yankee" fine mechanics’ teals 
, 4 . whether Tap Wrrnctu?*, Vises, Auto- 
matic Drills &r Bil Braces. 

“YANKEE" SJtWL SCHEVI DKIVtir »>. !»* 

* 51a lw Chirp [Vim* 



"YANKEE" TOOLS 

maic£ gootf mtchanfdi better 
North Bros. (Wife, Co., Phiia. 33, U*5- A- 
Established 1BBD 



^lfn=r.-CT^. *}*<*- Of YwiriJ—Uandvin™" _ 




Yen u*= lie hrrd fH Y£i* -iDicr in-J 
iratrf nm I*?, "R.njh m *ii by &"!*»"- lhs <1“=^. 
diet tmf to J™*d flff rootar iiftitfe. &31WH0 ins 
toi ikw mi mop nJ iw-*nj up 1 * 

is iOicj kni; pm«*i rtlwrnil*T ten b s»i *-del r-r-ra. Oil 

mIc *L AuId Sigm (wwv-'be™. for il* bnl, bf Id art 
, "Jtiqv ™Jt by Sfirfr*-" 




iQFiJiia 



RADIO KITS 
RADIO PARTS • EQUIPMENT 




CDHCCHIG HJldUl C*>H*Dltirf Ift*. tlL-Dt. F - 1 0 B 

SI Dt Vi. J^Ehion □" vdi . Chiton T| Ill- 

Pint's KUSH PrtET Ommcrl-ii Victor? CHurKlud FJycr- 




LOOK FIRST 
TO YOUR COMFORT! 

Make your modernized hom e 
r,Hmfcwtflble in aridcatVreartuf 
.. ..refreshingly ta.K ■! in summer 
. , . by applying Balsam -Wool 
Scaled Insulation in the attic! 
Balsam-Wool makes homes inure, livable 
. . , provides fuel savings up id 20%, 



CREATE EXTRA LIVING 
SPACE WITH NU-WQQU! 

New rooms or partitions are 
i|LCLckly built with soil'd y Nu- 
Wood Insuladnj Interior Fin- 
ish — with its beautiful, fadr- 
pnjof colors and velvety te«- 
euiit. Nu-Wood also insulates 
and hushes unwelcome noise. 




SOLVE DECORATING PROBLEMS — 
ONCE AND FQIT ALL! 

Nil-Wood Interior Finish 
covers old walls and ceil- 
ings — comes in a wide 
variety of pattern combina- 
tions. Use wi ib Kjolor-Tnm 
moldiags^ predecoratcd 
in harmonizing colors! 




DON T T WAIT — START RIGHT NOW I 




Ask your lumber dealer for 
formation about Balsam-Wool 
Insulation 
luior Finn 

tion and literature on 
and Nu-W&Qd, mail the Coupon 



WOOD CONVERSION COMPANY 
£10.10 J'iiii NatioTir.L Huh* tuJUliDS 
Si. Paul 1 , Minrtjnuri _ 

Hltas# send in* full LnfordiDiinn H'*fl JffLodcniL^'iB' bonus 
v^LLk £ yli Ms'll- V i'mL an 4 Ntf-Wood. I Dm a 
Hijuit *si.n«r Q Rearer Q An;Kirtci □ CaDtnteVW □ 
atLsdtnt □ 



! “ v «* 

|j .iJJftil. . , . " 

I efrr - ■ & dU 

| T7 /? //J # fSUABAWTEIB 

|, C* SEALED 1 N 5 ULATIOH: 

! BA tSAAE-WOQl ■ n* Wryrt 6 «M/ - Nd-WOOD 

"* SAVE WASTE PAPER * 



OCTOBER, 1545 
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$490 

complete 



\ 

"SERVICE PAL" 

PELUXf KIT 



The anjwer to your tervtceman's "pipe 
dream". A grand gift— o welcome cam- 
portion, AN lhi*« al one jpecial prif«| 

LjU-i Genuine Imparled Shell Briar. 
Smart . . . ilurdy „ , r C&aS.jmOking- 
Mode kflm the heart of fine, aged firiar. 
A pipe of mperb gvdity. 

| Genuine Leather (choice blue 
or brown], with slide fastener. Water- 
proof Eirting. Holds fell pack, of tohacd-o. 



M^l-p Ft r t r Op □claj?. ; aji.3 , r. w> wrN .'nc-lua'c Windpraoi i'jjbre-r wPlr c*' re ffi-nij. 

SACHS PIPES, 5433 Myrtle A vo. r Brooklyn 27, N. V. £sf. J667 



Haney Briar Mixture, Mild, 

ect, smoking. Vj lb. package. 




EU It- t-rwklon ftxtun *u U*Yilu|i«l r-'r tju l'KT Iitu liy at rerun IMl J*»l "Him ilH and Ti 

(Lunllly LnlJL. On? .’hr. in liuiirta -jr En ml£r rrjntt M:n r.cw FROTBAGtOB nATV«l 

■«& 

rmrTjci holy L-n -U-f* KM Cl^T-Jl^r- nii:,ri.T,l pL'.l r.n ijp lht- norti c r moms-- hpvrk. 

sharpens all. round shank prills from the shortest 

TO 11" LONG— .1/11“ TO 1 1/14" DIAMETER. 

SAW* HH***I* WITH l-E. CWiw, MTiIrt* wldh Lnidna-tlniin, rr-n.lj- m itunini yimr ddl drill* 
i' E ■."■'] nr 1 1 <■«-■■ M.ti- rJ'r* nT ?2,ili} liiwaiiw -nf flnr. m|nn#- Tiiir'.li.’iH mi ililiv.-aiirnd itTorlHlun 

*i>r. l lid (i'K rtf«rwrnr (rlc»i wi|wr jnglnifor (bi;«ne ««ra *MKl nuirrlnl. omtlmnr inu. 

iie liftr "±Si’t! *b«P E£?£IiinT ^ 



SHARPEN YOUR DRILLS WITH THE 

E-Z DRILL SHARPENER A 





* This Inmrbine w*b ^vm/toped -tp -meet 
4n uxxrtinjf neSJ far SpOtiJ «id peeir* 
racr on the moat 3nLricH.te work. Tbs 
tip (C(>|i!fieNyr*tB<l turban rod) pet* ’way 
direm into a-maLL-ral SjiactiS, ft may be 
resharpened reptsu LtfJLv. 

Heat is eoticcti (rated only at 

TIP which becomes red-hot 

on contact. No current drain! 

Fully taatud. i»wEec(ed xnrl PROVES In Ultra* 
A.mdx uf flaunt Jatnl TWRNTV-TOUR Ln*[, 
U-niperutucts infltnnLlrl U-w triiii Qua., name 
us ordinary Bolder I nr kiwn, Euxillmn. fut 
h Li lii nf; tKj ffifniifll. Maximum HectradnTy uwl- 

tmi fi vMeu. Complete, conipner. einclenr . . . 
fully £ um ujm ■-■.-■I for- ou yenr. Orfe-ra titled 
prui.iinl;- . Order injur. w rr'iu*nt rsrr^lnr. 

WYSE LABORATORIES 

211b. Ludlow St., Dayton 2„ Ohio 
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No. VQ IJ- 
15 jewels, j,hn1ii|, 

No. TD 212 

17 jewel), vtainleji yl.r-H I bncfc 



VVfpp* for fie>& IPurtrufed Bnafr/ct tP' 

BELL WATCH COMPANY 

T>im Lnd LHe Lldr . Soil sillier fenlir, H«w Ttik 3D, H. 1 




cT.jp r tuilJii-ij thek houq-h 

S ^Ert SEA &0SN5 fy&EljAT fcT gjmt room or 
m iludf, Aurhiii"li:.illh‘ dala-lc-d — M' 1 lonq, 

9 high. Cnfnpl-itclr shaped hull — limp'r It 

m build. Add ZSc lor packing and shipping, fclg 

cdldlogut' only — Hk. Addrau P«pt. (. 

MARINE MODEL CO., MU 29 W. 15 th St., N. Y. C. 




when you have a 

GOOD MITRE BOX 

Nothing gives the craftsman more pride anti 
pleasure in u ood.Tvor.kicg than the ability to pro- 
duce near., c-lnse-fining. accurate jnitiis. That's why 
a modern Stanley M id re Rcjx should be in your 
postwar Selection of hobby shop tools, 

Stanley Mitre Boxes, complete with back saw, 
have special features galore: |wo roller bearings 
in each suw guide - positive guide Stops and depth 
stop plates- adjustable spurs to keep work from 

S ing- Swivel lever automatically raises front 
: and saw when changing swivel position - 
quadrant graduated in degrees and numbered for 
sawing % 4, 5+ 5, 12, and 24-sided figures - 

length stops for duplication. 

Expert Help in Selecting Your Tools 

Send for Stanley's free booklet, "The joy of 
Accomplish mont" It's full <d he[pF-q| suggestions 
for the home craftsman, and includes a primary 
list of tools- and a special list of tools in lw? Added 
as needed. You'll, also find the big Stanley text- 
book: "1-low to Work with Tools and Wood” 
constantly useful. It's yours for only SI, 0(1. Marl 
coupon today. 

(STANLEY) 

THE TOOL BOX OF THE WQRLP 

MAIL NOW 1 



— OB Soubie euoti^ 

fOP. Sl^ GlE ° I 

— — - 1TS . n r ®£?. 



m HIGH L1JS. 
THE CHRflME FINISH— Secure spure 
lix-k tn either (jpc-ii or ckaed pca-itUir, 
HaTL-diet* Ihiin n [lorkrt fcniFe — thi l>illk. 
'ThtuiftiiTti.S of UM* — Mitt, i-Wann 

wjndublddi,, rlpt nsibna - Min If: i-ai-IK- yu. 
pineal. Chitst POQITET PAT. 
for a. w«k bihI you'll lie- Lnsh 
withrnil it. Uic-fTil. Actr&cti.e. 

A fitse Rift. 

J r A, NELSON WFG, CO. 

in w. ***kfl» Mwt.rat. r^m. "inn, 



$100 

I POET 
■ H»in 




STJLHITT TOOLS, 

1 105 Elm Sir, Haw Britain, Conn, 

Pitas* lend by ictura mull-— 



* SAVE WASTE PAPER * 



OCTOBER, mS 






WONDERFUL GIFT ITEM - Ready to Mail - 
SELLS ON SIGHT! Patented feature (NO 
PEGS, MAGNETS Oft HOLES) makes chicken 
jtcy gi LIKE MAGIC whin held upside dawn! 
STUDENTS - NEWSBOYS ■ WORKERS . 
HOUSEWIVES - CLUBS - EVERYONE! Make 
spare money showing this unbelievable Hem 
to friends. SEND FOB DETAILS OF PROFITA- 
BLE SALES PLAN* (Simply show your imnpte; 
take orders an special numbered forms - WE 
MAIL YOUR PROFIT CHECK PROMPTLY,) 
Beautifully inode to lock like REAL LEATHER, 
Cover Stamped In Gold. MONEY BACK GUAR- 
ANTEE, ONLY We! PRINT YOUft NAME ON 
COUPON AND WE WILL SEND YOUR 5AM- 
pj-E^cop^ ^ 

SIDE HNS SUl* eft. 

Cl OIL J5G, IIeiL n, H-rlPard 1, Cnhl. 

f jjEHft mre iNFfliHiiioH, nd aiuiiiATiaH la hl 

S U Mm Ucd On— fifl Jft, nt, ph. |K-1 I?,. 

{14 T— lir Nh-UM Cmh Md nriq cut. 

J*Kl 1 t*a. 

g*r - 




Cftsitj, ^aickljr 



KILL RATS 

tail, &asy-to- 
tteo K-F-0 Rfidy-Miied iel Bis-Eit fond, A 
Ted rqultf product, K-R-O is safer than piasiMl 
for use ftrauml humans, livestock, pe>ta, and 
poultry. Tws sdiaa: d&c end tl, Also E-R-O 
Pawd.tr t ^Sc-j at drug, &ssd, and baidwire stores. 




NBWMMMjB d 



JSSSIIP III . ™". 

THEY HAVE^fiffiaK. JsSh. 



OUR CHART 

3 I 

u? 

ri-yTX 



AGENTS 



V/ li-llfynn 3 b I( LldH, rjja hium r.:a| -nd > r.icA tin In. 

dn--. f-r med-t work — **■■■ SI 'All H*'* rt'fd t-+* I 

changing P-t-h-iL U.lWHibi .... - th irad-AI S--*. sfc 

In Cnl -, ir K, Q. H* Slit-In Or SlAHI-l. MARCH &. PAHFrl-H 
IbamlE-t. 333 l-g Hi gurd.ch 31.. KaljmjMO H. Hlrh. 




,( TK his last letter burnt: my son saidi ‘So 
X, you're saving waste paper! My food. 
Uniforms end all kinds of equipment are 
shipped in paper/ And he pointed out that 
supplies for die Pacific have to be double 
and triple-wrapped in waterproof paper. 
The climate's so damp, and they have to 
guard against insects and dry rot . . J* 



REMEMBER — the War Production Board has mii) 
that the onfy way to avoid further drastic cuts in 
civilian paper allotments is for everyone to save 
every acrapt 



Tour waste paper is needed now even more 
than before V-E Day. Set aside a “Salvage 
Comer” for your waste paper until you 
bundle it for collection. If you wish any 
more information, call your local news- 
paper or Salvage Committee, 



A simple fcmw bn for wili help you salvage all your 
wastebasket scraps. Far a /roa foddfor describing how 
to make and use the home baler, address Paper 
Salvi sf£t? r Washington 2 5, D. C, 

POPULAR MECHANICS MAGAZINE 



Fill ailhurlitprnnnf prafurgd by I^B- Wqr Arfw»t!*lrhe CoV-ltil in cooppiMllon Wllh 1 + 1 * War 
Production S^urJ and lb* Oflkn of War Informalion. Spre* CDnlribuled by ihis publErallorir 
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VALUE! 

7 GENUINE WALLET 



For Men and Women * **Only $1°° 

Youri for Only $1.00, Beautifully Finished, finely stitched 1 , 
a perfect gifl for everyone. Genuine Leather with 8 Card 
Windows, Identification Card Pocket and Coin Purse. 
Take advantage of this Special Offer MOW! Just send 
$1.00 plus 20c Federal Tax for each ed these handsome 
wallets! YOUR nahE (NO RAVED IN 

22K gold 



UNITED STATES STATIONERY CO. 

4-17 Broadway, N«w York IX N. Y. 

Ernlcicd find 5 , for which send - ■■ 

wp ll*hs hn be -EnSi‘G , '*'rl v □nacheJ li«i of namsi- tpsrinF], 
Bt sure Id iluJoit SI. DO plu* 2 De FtcJerpI Tof tor ec-di 
walltlr 



U war prgdgcnai» ™«Td*r 
i] c D-ninU to "P"" U P B i nh 

Wtldlr.^ i»,Dp flF hid IPi , . ■ « 
fla«t r vaurid bgrin.-CuS 1"oh hf 
Kn<?»E Will pny Cs-li In prnlMd- 
Kb chtiOft should b< "hnbui I 
- Ml 111 Po?n H » " tuo-l Cnnirnt 
Arc WeiH’na wilK »#m C ib £cn- 



#ov*M 



I'S. ■'^l^l [ ijrrleJ , ' , Fee artcii 
,p«H and, l«-1lrr w.ldlna * L 
1 . 31 , at Farr. Hv pFh«, Vtldnr !■ 

tgvn*fld#l Try i-i ibdnjl 



nbtn will b< Ini.mMd In Hit Stkf rt 

Ilnl.1i dM, hi. rwiltrWPI*l»rt r EOftlhdriB tifiH 

hlitfl g* 5 n, »ln« **r. and cEh.ripiiilah- 
thnm It bug. PliEtt InltrdtlPflV tow. 
It tlM SlIllH pnrtlm Bt- 

n Ml LIE.. Ht pflurittfi T.n dlV BK 4 HH ln»- 



I itiri Pfktlltg., WfilttHW 
1*r dBE.il! Dl tl>F Sihihr 
£ hop Afltn.! tilriL ihK*mE 
[jlin, .till dticthpldon n-1 
■JlIi EfMlTPblB lin-r. 

SCHERR TOOL CHESTS 

A ia*wh..tjNt* fhh 
I^Vt! It. Solid 0 J»i. ?! C 



MONEY AS SHOP AGENT FOR 5CHERR TOOLS 







i —mi i 


i 



1 



0 K!, 



fri/yrvi do you 

KNOW THESE 
FACTS ABOUT 

SUSPENSORIES? 



* Piling men me ncn even ti*s.re 
■hit j, perxixtem, ejicpej'-driiin- 
Jiut slum uji Lcriain di'li loil irJ 

vital cords a »d muHln cao cause 
them eo [ire too caiiJj', 




This jifHid nffttis <ii3ic« w-ufL,- 

ers *cici Jabotm alike, pinicu,' 
lixJy a? tbey reicb thfur JO'S:, l[ iifletta thr mtlr* 
Sriiem, Tbe ferult is an eYer-incrauJiM fatJUPe;; 
y-nu feel "■]] in*" filled aut 

ComforfobJe Support Needed 

4 w j There J* ncuhlnr b«ier itaa * B*aer & 
BCick O.P.CL SuipEiuory [□ help you. ilj 
avi i ilI Cm Lhi ii: ii <: , , . and niaimani huiliSy It 



ehstie Jti* iieafia and ivnisf iband hold if jeoilftlr Jft 

place r Efa rd Eh a of your acti-vEty. Burkin far indi* 
vidua I aupus tnmic. Once adikiaCtd , S-l ips Ou Of Gif ai 

eisify n* roux shens, 



UC33 CSCiTIUlCS, 3B.JJJCU IJ1 CtJI iCI IS. J B.UU yQJUItn 

laborers— say they feel ronti^er, peppier, less fa- 
tigued, thanks to- Its scientific help, 

Go to txmlt diugfiil todiSr Aik fw ■ fiiorr k 
Black O.P.C. SoipeniPiT- Repuliir model, i-L.tHi— 

Dt lou uiudcl, f 1,2 5. 

SEND FDR FREE BMK r Infatnit ir;n about 

Suarenrertr*. *ind why 10 min; mm In ill k I ltd* el 
oeciajutlti na nenr near tliera, da Given la a Eeaii.lt, Ln- 
Urmllnl fckmli.lp.-t, “WJiflt RmrrT M 0 >1 S*vO**kt K rtoa 
About BUIJM-DiOfkJ.” Sl I L kj fill It EOktay, TJuim If mo 
ghldtptdi^r^jilnnjrfl write 

KMSEESSSSt 

Dfvlpbr ef Tha Kaadall Ccmpnn,- 

WOO Soil Ib D*orta sr« Srronl, Change 1*. IHlieit 



DIE-LESS 

DUPLICATING 



Musy hiiiu. 1L porta con ho formed vdllmut 

die*. to dwl«nn1*«l “f^unii-i- irf wLLdf 

into E'i tedalon Hoefalttic.— Btndtra, 

BOffcoo. Shp»TH. San ilia ni|M ' ' 

datay, L ilea I for ejcnerlmcntril 
POI d niwsrrb tliitI. n' 

anEoplei, modela, ' 



ii .'knin 



ir-Liai 



O'H-yil-Irwin Mi). CeiOipDt*^ 




t* 



**«* 



,i&ip 



.a.* 




yw 



flT'U UY AT NOME liir PERHOPAL EDCCRHS 
and r.ATEKEIl r.ATtX I MRfit.9ni,'>HrT.i. L1 ^n Inunm- 
Uun — o-tr ira-.o'Oiru.knrH r*n+IM. l 1 .11. iifti'** 

an Brila-d. All lull, r-irliialinj. Ko.« k <L l.nlill !-r,i,J 
fotFREE ROlIK— 'Jjp, .ml EapcutnaUiMiLuMa.* 



■ idditii clear] j pkiTT 



MOTORISTS 



SAVE MONEY 

1 WITH EXTRA MILEAGE 

" Mcnr you ciiii m up to 3D^S eitra ga=oUiM 
mikaEC with n Vaett-nnaiic oo_ year e*r- 




d ulojnulJc SH(»P(ft»SO Fridttipft 

V&CU-matk ia rjiPircrv tttftrrtHt! Opera Lraub 

■ _ (|,p RiijinciiBrESS vHtiflDl* B#™ AatoiiiKt- 

» 

-nr. »?!, eim' agents trial offer 

, EttTT ear, truCl, trnctnr a TnwpeftC-. 

name, oddrapon JVir'MiriEiHicriiiBA- 

r , -. — Inrnllirnd K'- nki ■» jh-jip Iw Intiac-iriia. 

Vaeu^rriitlt C* . 7D1T^1J8A W. Slat* St.. Wnunvami* 13, Wlp. 



CASTING RODS and FLY RODS. 



■ £1: Hindi* 13.43: Cars Qi 
set; LIX* flulda ¥tp Mtti Li*fc *"ii 
33c. WEIS. 1 rig id Tubular Hilt c 
■cl Slue ai.ana r,H 

*□.•03. Alia IC-raat Tu 
■ mm ral* with -dtfact hi 
tlcel -flail Gailikp PM \ 

SLI.*S, tUlh nr r*v „m 
(IfcMall and whnl*ur*:i. 
brsfeanT Mu I yp„r h.„h 




BISHOFF MEG* CO* 

D«L C, 953B OM -1 St., DalfOtt d„ Nit h. 
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Got Hi* FACTS About TWi SENSATIONAL. . • - 

REAL RADIAL AIRPLANE ENGINE 




WEIGHT ONLY 22 OZ. 



MDRTDK B-5, FflONI 



Npw Yon Cart Have a Oat-Powered Made) 
THAT LOOKS — SOUNDS — FLIES LIKE REAL 

The 6kfl* iI-5 FLW-tYLinrirr Itlfllil Bnslr>f mnr IttJf PW- 
Jiutluit, h tjiii'lt Id IWPed. 3 LLh the K*J thu'E. PTtECISEO.N 

ItriLT THDEOUanairr. DImkIb' 4h]y 5 Incbci. Errty endM 
TEST KlK. nVmSll. fast mill PNVrUl. Ynu II h smja«S at -ffi* 
low price pP 1*11 Hr He mafll! Seiltf It* fnr EUniMtjd drt-llrf 
rnldrr mi &!-!> Rnplnc ami Aterssrai™, LMUldtef 2 *nH 3 bLiiM 
ALl-ymL, ADJUSTABLE FISCU ltapclttrs- Alap AaatlUJly 
QdA mid irarts griie UJt, 



MftniDN AUCRftFT CO RPBFUtlQIf. Dipt. D 1113 
3225 Sli«L flnrfhi J, Hihaike 




*6»tE*l080“ 

HOSPITAL 

Amd.nt SiT 



SJekneaa or Accident strikes. 
Bhs pie-pared— PifOlict POlLr- 



FROM THE= VEHY FlKfil 
| DAY Qf HoapLtal.LinLl.uj-., es- 
1 acUr n.5 provided. Also Iji- 



cLUilBd *I« ditto nil Him. 
nts for LOSS of TbfE from 
I work while- hi h&UKltBl. <ld9 
to pocldcnt dhihillLr. Any 
] imroffnlzed Hospital end Ml? 



3 Ddneor marfte witnted. ent- 
ity Issued, to Ind1rLdU.nl dr 
Family, No »<t tan* — ed 

, medical Eyp.niLim'Mon — ltd 

t jtpcELts.mi&B todsy— wow! 




b dller, tank, radiators, piping, wastes 
heat, uses up fuel. Seal up those leaks 
quickly, easily, as professional repair 
men do, with Smooth-On No. 1 Iron 
Repair Cement — NOW. 

Smooth -On Is easy to use as putty, 
gives lasting results. Requires no dis- 
mantling, no heat, no special experi- 
ence. Makes tight repairs, for it- ex- 
pands slightly as it sets. Has been pop- 
ular for home and shop repairs the 
past 49 years. Get Smooth-On at your 
neighborhood hardware store in l^fc-OE, 
or T-QZ. containers or if necessary from 
us. inexpensive — does not deteriorate. 

EDGE HANDBOOK 
r K E E ON REPAIRS 



4 a Pi*ii ui tfliiod. itufi i.i I-- 




tDoiiwiM SMOOTH'ON 



2m 
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There ore fito funny thinjs 
about Mlmer 



Th* firtf i& Wilmer'a gelnp. 

The second is that be doesn’t care if he 
does Look like a casblf BcarEMirow. 

Because Wilmer's a lot smarter than he 
looks. While he's making more than he's 
over made before, the dough he'd spend 
for a fancy wardrobe goes right smack 
into War Bonds . , , and for this Undo 
Sain is mighty proud of him. 

Naturally, you don't have to look like 
Wiimer , . . or tramp around in rags ... to 
make your country proud of you, and your 
own future a whole lot more secure. 

All yosi hnn ta do is keep getting those War 
Bonds— and then forgetting them till they 
come due. Not bad — that four dollars for 
every three, and the safest investment in 
the world! 

Why not get an extra War Bond today? 



Buy AM. THE BONDS YOU CAN... 
Ke£P ALL THE BONDS YOU BUY 



POPULAR MECHANICS MAGAZINE 

TVtut is on official U- S- Treasury adosrti&ment— prepared under 
auspices of Treasury Department and War Advertising Council 
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uopyrignfea material 




3. Replace filter when discolored. 

Bon't Tolerate Tongue Bite. Try Milder 
Medico Filtered Smoking. 



0^ tiinulnt Flllirv 
tot MID ICO 
ripn. CIjirtlLS 
L (Jper Kelfm 
rocVfld Ob(jt 
IfI thli Rad 
end Blflrit Iqm. 

If your dealer ig temporarily out of MEDICO Pi pes, rein embe r 



1* Cleaner, cooler nmofce enter* your 
month, because- 

3. Sensational filter whirl-cooU smoke, 
collects flakes and slugs* absorbs juiraa. 



AU.]i mike TD-nr Bunf And fill] ndnlrr^i rtiurl^ vh''Q 
fettlT-rxllip liwrtliinrtlll. 



ir SAVE WASTE PAPER ★ 





#f Id-mu n ai utrJd f U 3 n; 1 1 -a i 3 1 il 

. Tiblccf KATt'KAL 7, liV St A TIT “j?L 

3. Tftpr.OSOM5THIC ' ‘ W ATH LHA I I 
FUKC.T1UM S FORMULAE 

4 -J-yUl*. tie TTilCIONO- DECIMAr 
* METRIC FORMULA* B< of A ltaciloa 
A Ernvtji? c**hii1d6n r i Dtvit — Titit a i&?, Fal] Enatruutlijria to dk. Fit* 
l-’lSjjy bln-fcr. fol'C'WfW. Cl^t^t^-iirtrtC. FI.AS- 

TIclLIDE IKOKAtoR* Stfidcnlril ti*T- mtjs-n J pDu&p*. 

niggtvk p-'jiije n j i , Lhitj^iIxi y vur ^rTiitTid. SUikyly IlmlkCd. Orfcrot WWi 






THE BATTLE-PROVED 
“TOUGH-TEST" WATCH 

N<*™- wv-nilAliIc. die watch to wwrf all l.'bs lime"— 
ditsa car-woirlk cir?aiafL — bemuse it -wB5cr^A.Ebd for 
mDLlary drcis ut,t rlu-r tuiLklc ust (*nd Friii™i in 
fui-lujlirsy It's akuduiety WATERPROOF, «upr- 
SNOCK-TOUtj] I (sW terpn^nf ^r^t*L*nd se*l«d- 
]□, flujrli pm^-toif, GuafanUcd 17.pew<I tvixi violent) 
toA ANTI-MAGSTETIC. Ytt i< f s a knaiim'me 
Jrtafwatci. Now it"# #.w*lI«.1 Jc to- you *4 -o opcciAl 

low [i fin. — but only direct Itom nu-r New Verb 

flliowrcwn-. Sr-mt fin detailed, dcscript"*^ tilera* 
ture or lend (tis included} and hi*3 

watiih anywhere in fJur w,ie]J wflli unJimired 
dD day moDfjr'back a u* mu tor, 



1AM 



lnf*nnriio#ollr 



%k 



OCTOBER, 1945 
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VEST POCKET SIZE 

• IDEAL I 
XMAS | 
CUT I 



FREE TRIAL 

ONLY SO 

TOTAL M — 
COST 

sfno no Money 



FREE!! 

« Each iinliy Caleulu- 
Uir enctosed in bcauli. 
fill hkX-krfJilnH 
f crcitc- C n<c — at nci 
fStra «wt- 



Fib.' verb pacliel: at parse. 
< ; (AS ra n U'*r| A e ,i rfttr 
□ iH-rim-ii an ntfllv, And 
Ji:" neliuUk’, an machines 

Tfc'i :* k'l y F.|Trii.';. «M 

much. NOT ,L TO V Qk 
SADGET. Subejln nL jolly 
, ,, mMle vf h!?— uttel 

■ — 17 li II 7 Si I j 1 C (■ (1 f*T LI fir 

uffnin^t defect?- in nm- 
alrtiClMin . RwnJlifiU kuildrjr. 
iriuit?rhii>.d d£*fjTH. Finished 
La nick MiT'Xm anil HLIvct. 
V-iii i Jiii-i-il ivdj-- can'b buy a Cn3- 



tfeft of yj<2~ linger. Adds, mL 
tract*. muHiplen. divWw — 

CIlUTLtfl Ijji III ti-'Tl I j-i I jl lulL. 

tar LtidJ uver anil o^r in mis- 
taken avoided. »mi time nrwl. 

MAKES IDEAL GIFT 

Bab}' DnicuLatnr makrh an 
idea] (fifb — fur every Gifb ec- 
Akulwi . Kirt Inlay — GnuluatUin 

— Chrfcbmu - - ArndueiyarlM*, 
For men, women. children 
t-H*elier». bnUineHE pceplfi, 
bonm fllwt) bh. 



TEH DAYTRIAL-Moitey Balt Guarantee j 

Steatite Wt kaW l/w( cu/ machine Ti fihe very 1 

Cefttiiator bo br obtained of tJta taw price, wa mp*e ■ 
Ifiii Hf Bay Tried offer, am a pat. fiu*. rtMuMy fcarfe I 
yjarrofllcr!' Han't be - y Auy CtrTtuUrfor wrtfmut this 1 

flUtfrantee-' Suhd unly name and mldcns, j«jr pealmaa ■ 
l2.SC plus- jioatape (if each L ngnt, we pay jiostnuc I 
-ymt Rave up to 10c). |&?nd full etch if cmUld? _ 

US. 3 Money buck wltbEn 111 days if nub dutijrhtcd. I 

AGENTS WANTED T 

CALCULATOR MACHINE CO. (Mlrs.) 

DEPT. 171, PO. BOX 1 1 15 t CHICAGO, ILL. 

I - — U S I COUPON *, 

I CALCULATOR IdlCH I ME CO. | HPr+, | I 

■ P-O. BOV. me. Dupe. 17 1 . GHKaCd, 4il, 

! Vmp Cilcv.lai.rit ]« ]UhL wSu.e ]'ym fH.nii limk-ma fur, &md one f 
| j.i iOTi;r (C.0.13.J nr il *m enclosing *2.6111. « 



San Ifou potw il In Pej.uini' .tt-i’rii a wills , r 




Ptlv new miracle hmiAti4|l,]Mlltiill Lypeeof 

batteries last ionier by ftE hJin ff coitowi) and ihorla 
between 'p-rmiruLLH. PiB iiunilutu maiuni and M* Lri.FI E 
in cniDirurrcial and turinc shops!,, moL-fi Life -proofs all 
type a uf ignilicmis, hedps atari raLn-alalleed engines. 

FIR uan pbTnttive Ll'ji llimm] An eingini’S of Army dild! 
Navy vclindea during drapkibLuLia dperationa. PiB 
blowKeaaklv . . . penetrates . . . driea pltiibke . . . endlineE, 
I'm' cm any gasulijia er electric motor . . . ind tut riel 
dnii farm machinery . .Jiatbiii appllaticea, boats. plaiHSr 

1 TREATMENT FOR 6-MONTH SAfETV! 



l-o*. bank . . . 7Stf 4-a*.kDMle...5t.50 

Send TODAY for FB« banklet on Pi I 





<gflPlS>- 

PLATING 

EQUIPMENT 



fur dvfLLoa use. See your deolcr di ’P.Tibe lot 
unloletj Liu * BRUSH PLATING KITS » SMftlA 

TAhiii Hating units * special heavy puty 

PLATERS. Complete kits ileaa ballcricsl at SI .SR 
£i*>r Hit da-d up. UrsC«nd]tL«itoEly grturdtllaadl 

RAPID ELECTROPLATING PROCESS, INC. 

141 4- A SOUTH WABASH AYE., CHICAGO 5, ILL. 



tyom ^ud t *?*&#$£€& €Ul£ Ov&l 

CORODEX Rust Remover 

if. [lie tvar-time miracle liquid heretofore ?oltl only 
to war i>Lirm. tasOnEX poaitlvely remove* 
lH'ST A.Ml CORROSION Emm iron. Fleet, brat?, 
bruiize. L-opper. dirominm and nickel, reffcrdiess at 
rit.pth, retiewine Icrol^. hardware, s-purtfl equipment. 
Inhii^nlmlil uleniilis tit., tliu» ailrigiitg with 

flight cfforl. many articles fer future ue.c — for a 
few oeaUU. See nolire ^NEEDLE'S EYE", December 
1944- biiLlfl. mAik vaur Si m flt r lutl 

■ F.n.fl. KJ5j-«rLi- FahrMw “MANEJAI. 
OK KtliiT CtlhrmtlL” fjirluJw't U.fjfi mii,,. 

ALLIED PRODUCTS COMPANY 

11.33 NF.WPOBT AVENUE, CHICAGO 13, ILL. 
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BANDOLEERS 

Atiof ISmiUO- 

Shrtl, 'tlnjThJ 

ir-'r.rfir hrfir 




SURPLUS BARGAINS 



SENSATIONAL VALUES 
FOR QUICK LIQUIDATION 

M«t K its i | iV R3 WLI rr^r raw!5p 

> , I- i- h a i ri p d, to fc->ir- 
a alt* up uMii. 

61fe™Sfr.....e9c 

SMfeSS???. ..69c 

"69c 



0 



U.S. Gorl. bold knife 

ilia .7iul?r,' *UMl. u>liiui 

rlTTitr.11 I .j T. 1 1 tf , 314 Inrh Trltt- 

h lirtil f ' ' U3 LT fftiT" J" llulu- 
tin II*. Blfcdt WlIL aukr mil Itt'lLl 
# bum rutllriH pflir, ffl, , % lb*. 

$4.95 

*ftli-Luj£ir UlHLh, ^ 



nr (JrMlU iftVW* E 
C-nildrtTi. 

*ibq-T«-t Out 
Ai01-fW(*i. Wuuddii |I 



a Ships bells 

guehtrel fre^nJJ.a. 

fUiaum ID Inrbi'ii 

U WfrlWJniii lh» 

JUK Burfas 


BLITZ can ^ 

i^h 3 | J U (!i ■HHi'J ILV iiTj'i'r !r,l 

J1 | bLU^fUmVI-JIC'^l j^nk. 

l^S \ >’ r 1 r. loll’d 'i ''f hVrtm i" n ’ 

f A34J-lLbW;EL flj-jK 
OHL-V ODL 




^Headnets 

ABcW’oSTV. S9c 


JV^ CAVALRY SPURS 

r,.n«lr. Irilhllll 

wgLiPii 



CATHODE RAY TUBE 

N II 1 IhllVhhaCTl fthlbl U.a. O..VI- 

1 ■ ■ ■ ,.i» J.-jP (-Kl.t-rlllitlLk-Ill 111 L-l'.-r- 

KLiS'S Ir^^TO 

. . . _ arlunf purtnrt. hit 

Jid. Bun r.c !!HW with 3 Inrti imwn. 
E*«l l*Jl"6‘ L LT> L-n L h-jf-srr- HhlTonnriL, S|t.-i; .|‘ v mim- 
UVi Wlivii urJvrlsx^ Tiflw ||BV OIL « 

MW, ^ $12.00 


radio 

f HEAD 

PHONES 

Flvlrymuly ttn n It 1 vp wSPl 40&tl 


AL~fe RUBBER CUP WITH UP 

3I#miiihm. :Lr . s 3Lu Li.ILm ut «1b 
M blue live MiWIht. .<:iur Ikllr-J lit. 
■■ 1 MnlidJ Sn. L^un-n In | mailer, -rj 1- . 

™ .... 59c 


CuMv nunniiteed. wim nu*ipirT. 

pmnf fiTT-a unit plinnn pluir, A .jr-lim- 
ULd 'uLtjc Cur th. rt-lr u imlmmili 
pnd ■■'!.■ ■.I.'. i.r. r. „ __ 

AiM-L»A3]l |A3a 


i AMMUNITION BOX 

1 ' '1 ' 'k-rl'.-l'-r!' ^A^^taflbfv.lu’rl’*^ 9 

85c 


PLASTICS 

LUCITE AND PIEXI&LAS5 

In AhCfl- u'CiYLihtr p-lufl, 

¥*11 

Airf. 

CATALAN— ASST. COLORS 

EKirnd.if Hurra.. h B jf 

cduiid*. jrte. i J'T ts mpthdn*. tidr> 

pj’niLr. Lii: SA-.75 

ASST- . , - , , - ■ ^ 


, V BICYCLE DUFFLE BAG 

-i ■■ ■■ i ' ■■>•■ • ■-•I. .LM.ii-i v 

^riii* T a?p n tS , llh lSra UL *itni:i 

-moa 



7-LB. KADI 0 FA RTS A5SORTM ENT 




■■ 

• VV. 



£7*95 



50 LINStS r SEHl-flMTSHEP 

1*11#** ’I -ill Jr.T Eu ilwvu fcJjL HUE |k.lMl..-rl, AJI r.K- 
I'ljilTil ind focnrwl nurV I'r.r | r : , 1 1 * 1 1 -. | ■ ft Wtili. 
L| 1«, rarltlwi. prlHTV. lit Cfc-IL unit Flint 
: ' 1 lm‘i UH 2 Jt"r yrlo*. 

r..KNs,i;s. okit 51-35 



COMB AIR BILLOW-LIFE BELT 

h™. on*. it.Ud Gt Fir 
tl rht. wjfltl’prM'f'di 
Pll.hr rlynl fchi.T.1 !«3t 



tprlj nr _ rrxc h" V 

.J. fold" ramprUj fd* IHni 

but Atautruetd p*n*ci_ 



ir llE<-.|>.’h nr 
Liu L gtattintt 

aiu-hut* 



98c 




j*ish»r, I.lv*t 

r i’f II f ii T r i| 
h vii 111 k. Hhl'L- 



ir [ Hwa wyci bHj. MjgMg® 

Ts7.»5 



m 



Ss^'A'iioiiiiJki 

^-.$3.35 




ffi&xissz 

gwii 

['™ ■'St* ttpmnp 

jSSS'-- $5.95 



”mi itF button g?\ 

£nd IP uIu?T r'iScL™H^»^M'?' Wj^Ej 

itTinliHi.-r lild. 

11HIWH 3 '.a 'll- 



* 



CAMERA TRIPOD 

ih.T#acllTiK Her n *p. VMcu 

■ 1 .r iv ■ . - .i-:- . .'.■! «ii ti :■!- 

. . 34.95 



order muter from this ad 

Vahiu Rslen! HunrinKLa nr Tmnr1-*nr*-nil U-rmn fnr tiiini?. nhnn 

SEtf’VS 

'< .mi dnior* fur Ic-r rtinn 14.0b-. liKLiMdr- r- 1 1 M ■ ■ ■ 1 .,-i ■ r 
m.'iKr.'l* nrv Hummcix-d icnrLtvjblv and u 



B/G/LLLrSTftjlTFDC4TAL0G FREE 

Oapt. Pwlio 
5D» Sc. State St. 
CHICAGO 5s ILL. 



STARK’S 



SHIPS LANTERN 




CORK FLOAT 

V#MUr*» Jl.i bi- H iUM. 

S1.il III itkSi. i.-hliI j:-lm'iy. 



St 4 ... 75c 



OCTOBER, 19*5 



* 75,000 

for boy 

MODEL BUILDERS 

i UNIVERSITY SCHOLARSHIPS 
588 CASH AWARDS 
36 CONVENTION TRIPS 

Here's the biggest news you'ye rend in * long 
time. You. are eligible to try for these awards 
in the TWO competitions listed below — ifyOu 
reside in the United States and are between the 
Ages of 12 and inclusive, 

t. NAPOLEONIC COACH COMPETITION— 3 1 0 
awards, including two Si, 000 and WO 
$3,tHlU scholarships. in this, you build a 
miniature model Napoleonic Coach to 
plans we furnish you, 

J. MODEL CAR DESIGN COMPETITION — 3 tfi 
awards, including Iwo $ 4,000 and WO 
$2,000 scholarships. All you dt> is make it 
solid model automobile embodying your 
own ideas of motorcar design. 

Rules ate simple and jair 
In both competitions the following regulations 
will prevail. Boy s L 2 years ol d, or older, but not 
yet T6 by September 1, 1941, compete in the 
Junior Division. Boys 1 6 years old, or older, and 
not vet 20 on September 1, 19^5, Compete in the 
Senior Di vi sio n. A1 1 boys with in these age limit!! 
are eligible to Guild Membership. There are no 
dues or entrance fees of any kind. Each member 
shall receive, without charge, an official Guild 
membership card and button, and a full set of 
Guild drawings and instructions. Both compe- 
titions close July 1 5 t 19^6, and are Open to all 
boys within the age limits, including I be. sons 
of Genera L Motors employes, ] n al l cases where 
the son of a General Motors employe qualifies 
lor an award, duplicate awards will be made. 



i FISHER BODY CRAFTSMAN’S GUILD 

An cducai innal Itwnduiin a sponsored by 

I Fisher Body Division of <=>eneraf Motors 

| t.irijrTu] WuCur.'. Bldg., Dctruil 2, Michi^n 

■ Gentlemen: Please enroll mr in the Fisher Body 

| CraEisrYiart'i GulIeI for 1946, m Uic 
|~] Napoleonic Couch CoiiL|ieEitiul] 

I I Mr. ii Id Car Design CHimpcuiiuD. 

Send me full inEtrucdanE without charge 

Name. . ■ , - 1 

Address— 

Ci ty - - Z nne.. _5tRtc. 

I was bom oil the day of 19 

Name of parent or guardian 



* 



■k 




War Industry's Handiest AH'Raund Moehinfl 




SWfar FREE 

Llukh a uuBtL-inJ iad ** 1 fnr 

■urrmunyly Tiw [lrltu. HU">1 

MEAD SPECIALTIES CO- 

tilt H. KlHl Am., D*tA. lie. UKlEt 0, HI. 



Now Available 
To Home Shops! 

TTi-# wnrlil tnmr>uB M*mt itaisd- 

BBDdcr invyliwu [Ur xml Q3«1 lw 

lumdTr'U cil #ar iilnnl* — '* nt la*t 
nr*llnblt ia yoti for teinur werh- 

ihapuB*! rhlUfrexrkublu cimClnnf 
nultiljr Ehnp**., iflKiH, twr™. «ia 
pallih** w-nuil, rue 1*1. plxxiLcr! 
WH-itli cqunLlr vrl' on lnil*t cut- 

nut itfutiSngi OT irr«duL«f turtmlr 
#Jfr^R. Ci-ts at Tilxruii no either cn«l 
Tiiiii« tftb.iv for fetmiinr, . 



^oUilrujffi 
. i I . S.iLil rvn 
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(flnur A DYNAMIC 

/» v H EAVY DUTY 

INDUSTRIAL WELDER 



Available Now Without Priorities! 

TO SAVE YOU VALUABLE TIME and MONEY! 
Designed to Do High-Grade Welding Inexpensively 



FOR ONLY 

$2350 



Maintenance men, farmers, mechanics., machine shops, 
fayndrietj aula, goriorol repair and iab welding shops 
ujinfl the DYNAMIC WELDED find pt $0 indUpe njable and 
ys^Fyi ihal they cannot nffprd to be without it. If ine^pO-' 
rienced y&U con eOitly horn to do □ variety of high- 
groda Welding job* by following tha practical, timplifiod 
0 pa rating and welding instruction* furnished. 

WORKS ON IRON, STEEL, BRASS, BRONZE and OTHER METALS 

Has flight metafile and eotbon hit Welding heat stage*. Dost work 
you would think Only possible with a larger,. more expensive moclviner 

READ WHAT USERS SAY... 



COMPLETE 

AMAZINGLY SIMPLE 
TO OPERATE! 



Repair Shop Owner says , "tl will do more than you s-y" 

With Ihi waliler. It Will do Ultra ffKm yCu iny." C. P., BuHfa, C*aO 

It'S the Created Portable Outfit 

"Maw I am flipped hr L’" ki-idi or -rHdiiifi and I must 50y It'] the ijreat- 

esl pnrtoblt oulhl Her melding cny mrjn mfd 5*5i Woh ha pwn, I woddh't 
■all mint Her Hi# tau of iila-dy waldars 1 have seen which wem vary high 
■r» rCH-1 but nj;J if. convenience, Vw ropy pgf me Hill- o, £i hMrtItr jjH your 
WCrdarful w.lding predutr. W. Jl & , &>. John. M. Canada 

Better Than I Expected 

H 'l hnvt d?nq quH- n liir* welding with my welder end will soy it is better 
than I eKpected. The prke, ran»tniensa. and vpdaly pt wftih Ihed tan bn 
dpnn wilh Ihn Pyriomi* era lha dlrrarlM* pdlnll." W. R. P-, Parilpird, c*#, 

EASY TO OPERATE! 



ThTj perlfbE# Dynamic 
Wflldar, easily Ca rripd 
hghl te tha jjcb, can be 
operand from any 

c Dnven.ient, piojiitlt 
rired 110 Veil *0 
cycle Bine. Can alto 
b# supplied far 
220 Ynlt 10 eyeU 
op-aratlan end tat 
other veltaaei 
«nd cyslti it 
ght flddl. 
Hon«l CMt. 



omM/c si/PfffCMffef/> waoa 

.4 Get DETflllT ON OUR ll-MY TRIAL OFFEB! t 



Once yau uit 1 DYNAMIC fn operation you avah't want +0 
be without it. Ih iimplidty will amaze you. In a year tha 
DYNAMIC only costs you about fcc a. day. Cc mi! flomplfltt, 
raady to oparats, with futlm«t, rods, c«bl»s, elactrode holder 
end operating Instruction s, etc. Nothing olio to buy. Writ* 
today for Fra# particulars. Act naw and got dotaiis on our 
amazingly low priced Dynamic Welder and IQ day trial 
ofl*r. 



13 East 23rd Street — CL 



OCTOBER, ms 
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PLAN YOUR 

■home 

WORKSHOP 



/. NOW! 



The home workshop you Lave 
bourn dreaming about may ho- 
come a reality sooner than you 
think, if you make your plans 
now, First lliing to do is to draw 
u floor plan to made showing the 

locations of all machines* benches, tool cahinets, and siielvea. 
You cuu then decidj on tlie equipment you want to install. 

You will want to include a South Bond 9-inch Lath^ Thia 
fine precision tool has long been considered basic equipment 
for the better shops. No single piece of equipment will give 
you greater satisfaction or pride. With it you can perform a 
wide variety of operations (turning* boring, drilling, cutting 
screw threads* milling* polishing* etc.) on metals of all kinds, 
wood, plastics, and similar materials. 

Although most of these lathes are now shipped on pri- 
ority orders, non-rated Orders arO being 
accepted for post-war delivery. Avail- 
able in five sizes, 9 * to 16 * swings. 
Write for catalog, staling size in which 
you are interested. 



9-INCH LATHE FEATURES 



Supei-riitiahed iiindle with lam 
bearings 

Belt drive for Ulltth, OUilt DDIUtlM 
At nigh speeds 

Bjth-ctir drir* for power and lew 
KHIlft 

6, S, 12 or 16 spindle speeds 



htciilHi lud sertw ferthrud cutting 
Worm drive end friction clutch far 
(lower longitudinal and crab fends 
Three hand-scraped V'Hravs and a flat 
way art bed IheUre Mrfoct dllffl 
Of headstnek. saddle *n> ‘ J 



tafht fivrMnrl for 39 Fears 

SOUTH BEND LATHE WORKS 

455 EAST MADISON STREET SOUTH BEND 22, INDIANA 
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PFtUtTEB ir rarL'LAh mechanics ccmpanv, Chicago. ILL, ■ id, 4 . a 

POPULAR MECHANICS 



I 




This year, again* there’s a limited Sup* 
ply of 'Presconi/ 1 anti-freeze— limited 
due 10 continued needs of our Armed 
fore cs fur one-shot cooling System 
protection. 

The sooner you sec your dealer, the 
better yon r prospect^ "Prestonc” anti- 
freeze will not evaporate, boil away 
or foam oil. It protects against rust 
and corrosion, One shot lastg all Wtn* 
ter — with "Pratoce” anti-freeze in 
your car you're safe and you know irt 



How anti-frccrc is being efiifrjburc 
this year 

Tfr protect rhe nation's motor vehicles, 
rhe War Production Hoard, with the help 
of the Antt-Fi-eeie Industry Advisory 
Committee, set up a state allocation plan 
for the distribution uf all anti-freezes. 
This plan is intended to assure motorists 
of sortie kind of auri-freeie protection. 
Some H PrestOne"' brand anti-free** will 
be available in alE communities. 
NATIONAL CARBON COMPANY INC. 
UuU *i V*i<m C*rbid***d C 

^SS^XSSZ 



ONE-SHOT 

ANTI-FREEZE 

Prefects 
ihe Equipmenl 
of the 

Armed Forces 
lf-on know these 








in partnership with progress: 




JUffdime~ 

POINT 

tm£ white nor 

ON THE PEN 
tBENTW ES iff 



ThttftG are the pens and pencils that are going to the men 
end women in the Services overseas. Quantities available tor 
civilians are very limited* 

Ever wonder why SO many men who do things bettor— who set 
fhe pace for progress— OS ft Shea ffer writing instruments? It's because 
these finest of pens and pencils tffcflWMt do things better — look better, 
SfOnd irp better, -write belter! You'll see how and why this 11 true— 
how Shcoffer sets the pace in writing progress— if you wiil examine 
a Sheoffer "TRIUMPH" pen or Fineline- pencil — compare port- by- 
part and featvre-by feature with any Olhers. Do this— and let your 
own good sense of vafue decide the best writing instruments for you. 
W. A. SheafFer Pen Co., Fort Madison, Iowa, USA, ond Tor., Can. 

VALIANT "TKIUWPH" p,^ Sll.iOr ptntil. 13. W^pleHl M-l, (17 JO, Olh.r f .lj, S3.fS to IIKe. 

0|ll<r P*IW (-2-7-5 Ip. (IQG. Coto«= Ctold-rn Brawn, Marine- Gj rer, Curmlnn, Or«y Pparl and MdLh. 



“ pddlrimil, 

UETIN EVitY iUKBAY F*. JHEAFFHt WOIID PABA&S— j^e CortpJ.I- Nriwpt, a FJA. 
i.W,I.r 3 P M. C.W.T j I F M. M.W.T., 12 7 WL P.W.T. 



TRfUMPH i 

^7 ' ^nciid 



S H E AF F E R1S 

n-.lmuht IV41-, W. i.liWjM HaC3ilT.-l.n.rkllMLll.ar^.(W. 



